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III. INTRODUCTION. PROGRAM OBJECTIVES. AND STATEMENT OF POLIcy 

A. INTRODUCTION 

This Generic Quality Assurance <QM Plan ·Iswrltten In compliance with the 
elements required In the U.S. EPA, "Guidelines and Specifications for Preparing 

. Qual Ity Assurance Program Plans." <QAMS-004 80, September 20, 1980>' This 
document contains the required elements of a Quality Assurance Plan and Is 
prepared I n such a way that entl re sections can be referenced I n subsequent 
specific project plans. This Laboratory QA Manual defines the systems of 
Quality control and Quality assessment that constitute the comprehensive Quality 
Assurance Program at PACE, Inc. Quality Control consists of specific procedures 
applied to all phases of analysis from sample receipt through the final 
reporting of results. The purpose of quality control Is to Insure that quality 
goa 1 s are met under routl ne opera tl ng procedures. Qua 11 ty assessment I nvo 1 ves 
the continuous evaluation of data and monitoring of analytical processes for the 
purpose of Insuring that the quality control systems are performing effectively. 

B. . PROGRAM OBJECTIVES 

The major elements of the overall Quality Assurance Program are summarized below: 

• 

• 

• 

• 

• 

• 

Use of appropriate methodologies by technically competent, well-trained 
personnel with state-of-the-art Instrumentation and eqUipment. 

Adherence to we ll-defl ned standard opera ti ng procedures wi th emphas Is 
on good laboratory and measurement practices. 

Analysis and assessment of Quality control samples Including <but not 
limited to) matrl x spike samples, dupl I cate· samples, surrogate spikes, 
blanks, and Independent laboratory control standards. 

PartiCipation In e~ternal Quality evaluation proarams such as the EPA 
Hdter Poiiution dnd Hater Supply (HP & HS) Study Programs. 

Malntalnance of accreditation by State, Federal, and other applicable 
agencies for work performed. 

Monitoring of internal and external compliance to procedures and 
assessment of the performance of the analytical methods. 

I 
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XVI. OOALIIY ASSWWtE REPORTS TO MANAGEMENT 

Quarter.ly reports .are provIded by the QualIty Assurance offIcer to the 
PresIdent, VIce PresIdent of QualIty and RegIonal DIrector. ThIs report 
addresses the quarterly qualIty assurance activItIes IncludIng details of 
correctIve actions Implemented, audit results, and QC summary InformatIon. 

I 
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XV. CORRECTIYE ACTION 

If as a result of audIts or QC sample analyses, methods systems prove to be 
unsatIsfactory, correctIve actIon shall be Implemented. The project manager, 
department manager, QualIty Assurance OffIcer, supervIsor, and analyst may be 
Involved In the correctIve actIon. If prevIously reported data are affected 
by a situatIon requirIng correctIon or If the correctIve actIon Impacts a 
project budget or schedule, the actIon wIll directly Involve the project 
manager (and QualIty Assurance OffIcer). 

For ImmedIate or long-term correctIve actIons, steps comprIsIng a closed-loop 
correctIve actIon system are as follows: 

1. DefIne the problem. 

2. AssIgn responsIbIlItIes for problem InvestIgatIon. 

3. InvestIgate and determIne the cause of the problem. 

a. Check all calculatIons 

b. Re-analyze the sample 

c. Verify the IntegrIty of the spIkIng solutIon, laboratory control 
sample, or calIbratIon standard. 

d~ Check 'nstrument and operating conditions to preciude the 
possIbIlity of malfunctIons or operator error. 

4. DetermIne the corrective actlon(s) necessary to elImInate the problem. 

S. Assign and accept responslbHltles for Implementing the corrective 
action. 

6. Establish the effectIveness of the corrective actIon and Implement 
the correction. 

7. Verify and document that the corrective action has el1mlnated the 
problem (usIng a Discrepancy Report form) 

Depending upon the nature of a problem, the corrective action 
Implemented may be formal or Informal. In either case, occurrence of 
the problem, the corrective action employed, and verification that 
the problem has been eliminated must be documented. 

In addition, If the corrective action mandates the preparation of a 
new standard or calibration solution(s), a comparison study between 
the new solution versus the old solution wi 11 be performed. The 
results are supplied with the weekly OC submittal as verification of 
problem elimination. 

I 
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E. COMPLETENESS 

F. 

G. 

Data completeness can be quantified during data assessment. It Is 
expected that laboratories should provide data, meeting QC acceptance 
cr!terla, for 95t or more of the requested determinations. It is 
incumbent for planners to identify any sample types, such as control or 
background locations, which require lOot completeness. 

RFPRF~FNTAT!VENESS 

Representativeness Is a qualitative element that Is related to the ability 
to collect a sample that reflects the characteristics of that part of the 
environment that Is to be assessed. Sample representativeness 15 
dependent on the samp 11 ng technl ques used and Is cons I dered I ndlvl dua l1y 
for each project. It Is specifically addressed In each work plan. 

(DfPARABILIIY 

Comparability Is also considered during preparation of the work plan. The 
objective of comparability Is to ensure that results of Similar activities 
conducted by different parties are comparable. For example, the use of 
EPA-approved, etc .• methods and procedures ensure comparability with other 
data from prevlou~ following stUdies. 
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D. CONTROL LIMITS 

Control limits represent the 991 confidence Interval and are equal to the 
mean value of the control sample. plus or minus three standard deviations 
(:l:3S). Exceeding these limits Indicates that the analytical system Is 
out-of-control. The Quality Assurance Officer or the supervisor shall be 
I nformed and corrective actIon shall be taken. 

1. Method of Setting Limits 

Control limits are established via statistical analysis. using QC 
sample results. LImits are determIned for a parameter of each method 
as analyzed on a specific Instrument. 

The mean value (P) and the standard deviatIon (5) for each data set 
Is calculated and the limits are set as: 

Warning (WL) • P + 2S • 951 Confidence limit 
Control (Cl) - P + 3S • 991 Confidence limit 

Where P. Xl + X2 + X3 .... Xn 
n 

and S • }'<X - P) 
n-I 

2 

x • Sample result 

n • Total # of results In set 
P • mean value 

The minimum number of results to be used for statIstical calculation 
(n) is 15-20. Limits will generally be calculated from a data pOint 
set every 30 days. depending on the method. Updated limits are 
Issued at the beginning of every month. 

2. UtIlIzatIon of Acceptance Limits 

l QCsample results must fall within the established warning limits 
(P ± 2S) for each parameter. 

Results that fall outside of warning limits. but remain within the 
control limits (P ± 3S), are consider suspect. These results must be 
carefully examined for possible sources of error in the analysis, or 
justified as a matrix bias effect. All such results are recorded in 
a Discrepancy Report form/Corrective Action form (See section XV). 

Any three consecutive results outside of warning limits but within 
control 1 imits is an out-of-control event which shall be documented 
and corrected. 

Results that fall outside of control limits (P ± 3S) must be 
documented and corrective action taken. 

Six consecutive points on the same side of an established mean 
indicate a trend and require corrective action. 
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XIV ASSESSMENT OF PR!CISION. AOCUBACY. COMPLETENESS 
REPRESENTATIVENESS. AND COMPARABILITY 

The Quaiity Controi program at PACE uses precision and accuracy data to 
determine the acceptability of analytical results. Precision refers to result 
reproductl bill ty and accuracy measures the degree of dl fference between 
observed and true values. One of every 20 analyses performed at PACE Is run 
In duplicate (precision>. Also, one of every 20 samples Is spiked with a 
standard to assist In evaluating the accuracy of the method. Once 20 sets of 
prec I s Ion or accuracy data have been obtained, aqua 11 ty control chart Is 
prepared. The Shewhart technique Is the statistical method used to construct 
the charts.. These qual i ty contrQ 1 charts prov1 de ! qui tic. vi sua 1 means fOi 
monitoring the dally performance of the laboratory. ExhibIts 23 and 24 
contain generic examples of accuracy and precision charts along with their 
corresponding data sheets (Exhlbtts 25 and 26). 

A. ACOJRACY 

; The actual test result I s compared to the theoretl ca 1 resul t of 1001 
recovery and the percent recovery Is calculated. 

t Recovery _ Spiked Sample Result - Simple Result x 100 
Spike Quantity 

The percent recovery must fall within specific control l1m1ts for the 
results to be accepted and subsequent data validated. (See Table 2) 

B. PRECISION 

The resuits of the duplicate analyses are computed and the absolute 
relative percent difference (RPO) Is calculated. 

RPO _ ISarnole Result - OupJ.!cate Resultl x 100 
. Average Result 

The RPD must fall within set control limits for the results to be accepted 
and subsequent data validated. A one-sIded distributIon with zero as a 
target value Is typical, given absolute value requIrements (CLP). 

C. ~RHIHG LIMITS 

Warning 1 imits represent the 957. confidence interval and are equal to the mo;an v;al"o. ~ ....... ~ ... ,.. ___ .... __ , __. _ . 
... __ .. ·_·u •• v •• "'~ CUlIlro' sample, PiUS or mInus two standard deviatIons 
<:t 2Sl. Exceed~ng these limits is a warnIng that the analytical system 
may be a.pproachlng an out-of-control situation, and should be Inspected 
for pOSSIble sources of error before continuIng the analysIs. Analysts 
wIll Inform the Quality Assurance Officer or the supervIsor of such problems. 
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XIII. PREVENTIVE MAINTENANCE 

PACE maintains service contracts for most major analytical equipment Including 
a 11 chromatography Instruments, balances, a toml c absorption, and I nductl ve ly 
coup 1 ed pI asma Instruments . All I nstrumentsand equl pment rece I ve routl ne 
preventl vema I ntenance , which Is recorded In Instrument specific maintenance 
logs. Routine maintenance Insures that all equipment Is operating under 
optimum conditions, reducing the possibility of Instrument malfunction 
(consequently affecting sample results). An example of an Instrument 
maintenance log Is Included (Exhibit 22). 
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B. TRAINING AND TECHNICAL REVIEW 

PACE considers competent, well-trained personnel to be a key to successful 
production of. valid and reliable data. An extensive training and 
technicai review program Is In place at PACE, Inc. It Includes: 

1. Training Plans 

The type of training required for each new or transferred employee Is 
determined Individually. A training plan Is established to reflect 
general training needs and to fulfill job requirements. 

2. Trainina Class~s 

All sections conduct regularly scheduled training sessions specific 
to their needs. 

Audio/visual training programs and open learning texts are available 
for use by all personnel. 

Other laboratory QA and general training classes are offered 
perlodl ca lly. 

3. TechnIcal Reyiew Program 

All employees are subject to technicai revlews with their 
supervisor. The technical review assesses an Individual's training 
progress and technical development and provides an opportunity to 
redirect the training plan accordingly to comprehensively cover 
further developmental needs. The schedule for technical reviews Is: 

a. New hire or transfer to new position/responsibilities: 6 
months, I year. 

In same positioniresponslbilitles: annua lly. 
4. Support Programs 

Attendance at outside seminars, classes, etc., Is highly encouraged. 
PACE partl clpates In many of these throughout the year. In-house 
semInars are presented by employees for employee bl-monthly 
meetings. Various topics are covered, Including regulatory Items and 
Information from attendance at outside seminars. The PACE In-house 
library contains current periodicals and journals pertInent to the 
environmental industry and analytical chemistry, In addItion to 
reference books, text books, and regulatory publicatIons. 

l 
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Audit Information 

Blants Analyses: 

Frequency -
Documentation -
Criteria -

Ouallty Control Chart -

90 

Type _________ _ 

Yes No 
Latest Entry - _____________________ _ 

Log Book Avajjabje -

Type of Records -
Latest Entry -

Yes 

External Standards Used -

Type -
Origin -
Traceability -

Maintenance Record _____ _ 
No 

Yes No 

Participation In External P.E. Program: 

Program -
Frequency -
Latest Participation -
Results Available -

Evaluation of this Analysis Done During On-site Audit -

Agency: _____ _ 
Yes No 

Latest Evaluation -

Describe <In detal» the Data Review Process that Is used for QC and 
sample analytical data. Especially describe the role of analyst, 
supervisor, manager, director, QAO. 

Documented -
Yes No 

Information Provided By: 
Auditor's Signature Date _____ _ 
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Audit Information 

APHERANCE TO SOP: 

Without Exception -

QUALITY CONTROL: 

Calibration Protocol -

Yes No 
If no, describe specific 
varlance(s) In detail: 

89 

Genera I Procedure .( I . e., 3 pt, 5 pt.) ___________ - __ 

Specific 

Initial (new) Calibration procedure 

Frequency -

Last Documented New Calibration -

Continuing Calibration Procedure -

Frequency -

Last Documented Contlnylng Callb"ratlon _ 

EPA Check Standard used -

last Docymented Use -

Spike Recovery Data: 

Frequency -
Documentation -
Criteria -

Duplicates: 

Frequency -
Documentation -
Criteria 

Yes No 
Frequency ______ _ 
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ANALYTICAL INFORMATION: 

Analysls -

Method(s) -

Analyst( s) -

Instrument(s) -

CERTIFICATION INFORMATION: 

EXHIBIT 21 

AUDIT INFORMATION 
ANALYTICAL OPERATIONS 

Yes No 
(If yes, name of agency) ________ _ 

STAFF TRAINING: 

lYR.e. -

Documentation -

STANDARD OPERATING PROCEDURES: 

Hard Copy -
Yes 

Latest Revision Date -

Utilized (how long) -

No 

CoPy Provided to Corporate Quality _ 

MOL STUIlY: ( I f ye s . 
Yes No 

Protocol 

PACE Format -
Yes No 

Yes No 

provide date) 

Used - EPA Other --________ (speclfy) 

DQ~L!mgntHiQn - - Available in lab Yes No 
Ftled __ _ 

ArulrQved by -
Analyst: Name(s) and Title(s) Date 

Quality Assurance Office: 

38 
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EXHIBIT 20 

National Certifications 
July 111111 

Regional OffIce 

Certlflcatloll8/ NC NC No So 
Accreditations Ashe Char CO FL IA KS MN NY CA PA CA 

_ ............. U.s.!PA .. .. -CoMrect !..!~.~ PftI;== (CLP) - ... .. 
e e 

......... _ ... (Id~:.:.:,.:.:.:.: .. ::.:.:.:.:.:,.::.,:.:.: .... :::::::.::.,. 

Am.ncan tncIUlt ..... ""II,.. 
_Ion (10"1101 L.o ..... "" 

AucllecII by the MlMourl RMr 
DMiIOn or'hI u.s. Army COl. 

Analytlc8l $uPIMft Labore1ory lor 
M~au~ Pro.,. 

• 
.....••..• : ..• : •.... 

• • 
. I:·· :.·1:::.:::::.:::·1:, ... :::':: ::.. :.:. :.::. . :' .. I::: ... . 

.••• :..... I ••••. : .•••.• 1 ..... :1.: .. 1.' ........... . 

o • • • 
. 

• ..... : .. 

• 
• 

• Certified o Certification Pending 
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EXHIBIT 19 

State Certifications 
July'''' 

Regional Ottlce ..... ....,.~.(~. 

NC NC No So 
State Certification Ashe Char CO FL IA KS MN NY CA PA CA 
AL Drinking Wa •• , • 
CAAlr • • 
CA POlllCidOl • 
CA Huard ..... We"o 0 • • 
~A WIII.wa'lr 0 • CA Drinking Watw .... . ..... 0 • 
CO Drinking Wator • 0 
CT Solid and Hazardous Wuto ---: ....... • . .. 

CT Drinking Watar • 
CT WUlewltlr ,.> ... .. :.-:".:.-.' ..... , ... •••••• •••••• = .... -.---:-. . ....• : .. o. : . .. 

CT Environmental • 
DE DrinkinG Wltar .... ..... ..... . -. ..' I . . ... ,-...... . . • ... . . ... 

FL Envlronmenta' • • 0 
F1. Ofinkhta W.ier 

. 
.... : . • · 

fA Drlnklna Wa •• , • 0 0 
IL Drlnklna Wotor '.- 0 
IN Drlnklno Wltlr • 
KS Drlnklnq WI'" • • .. 
KS Solid end HII.raoul Walt. a • • KS Environmernat .. . • ..... ' . .. 

KS Wllt.wl,.r • KY Otlnklno Water.' . . ---: . .. :-. · .. . 

MA Drtnk:!!'!'" Wete" • 1010 Drlnklna Woter . . . .. .. . . ..... 0 O· 
1.11 DrinkinG WI'or • 1.1'" DrlrrIIlna Wotor IMlcroblalonlcan .... · • ..... 

NC Blo'oxle"" • 
i'IC D,,"klnn WoI", • • • Ne WastewI'lr • • • 
NO Drlnldno WI'" • • ... 

NJ DrinkinG Wa'" • • i'lJ WallO ... '", .. • -h"V Ai, • NY D,,"klnn Wol., • • NY Solid and HluraOUI W .... • • NY W 1&1 .. 118, • • I 
PA Drtnldno Well' • RI Drlnklno Wo", • RI Solid and Hauraoua Wist. • RI WutlwaJer • SC Orinklna Watlr • • SC Envlron"...mal • • TN UST • TN Onnklna W,llr • VA Orlnklna WI'" • VA Wurewater • r 

, 
WI Crlnkl"w Wili.r • WI Envlronmemll • WV Orln'<lng Water CI 

• C.nUI~ o CanUle.llon Penalng 

I 
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XII. PERFORMANCE EVALUATIONS AND SYSTEM AUPITS 

A. PACE' s SYSTEM AUDITS 

Internal Audits: 

1. A II records, logs, and data files are audited quarterly for 
completeness, accuracy, and adherence to standard operating 
procedures by an Internal auditing team. Audit team members Include 
the Quality Assurance Officer and any other associated personnel. 
Several random project files are evaluated for compliance to 
procedures throughout the analytical process (I.e., from sample 
receipt through the final report). Supervisors, and lab analysts 
routinely check all records for the same criteria. 

External Audits: 

2. PACE Is audited as required by regulatory agencies to maintain 
laboratory certifications, and by various commercial clients with 
laboratory auditing programs. These audits Include audits by USEPA, 
USATHAMA, AIHA, and other appropriate federal, state and private 
agencies. 

Total Ouallty System Aydlt: 

3. The Corporate Quality Office performs a yearly on-site audit at each 
regional facility. The Corporate audit Is conducted by the Vice 
President of Corporate Quality/the Quality Program SpecIalist. This 
audit Is designed to evaluate all regional office operations and is 
not limited to only laboratory operations. Audits may either be 
systems-related or technical In nature, depending on the type of 
information needed for mak.lng quality Improvements. An example of 
one type of form used Is shown In Eichlblt 21. 

B. PERFORMANCE EVALUATIONS: 

1. PACE partiCipates In the US EPA semi-annual drlnk.lng water (~S 
Series) and semi-annual wastewater (HP Series) Performance Evaluat~on 
Studies (four studies per year). 

2. PACE participates in various client-sponsored performance evaluations 
by analyzing QC samples prepared and submitted by commercial clients 
in conjunction with their own QA program. 

3. Several government proficiency samples are analyzed annually to 
maintain various laboratory certifications (Exhibit 19 and 20). 

4. PACE regional offices are provided blind QC check samples quarterlv. 
These are provided by Corporate Quality as a part of the PACE 
Intcrregio~al Testing Survey, and may also be provided independently 
by the regl0nal Quality Assurance Officer. 
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For non-I nstrumental genera I (wet) cheml stry methods, the MOL Is 
established uSing tltrlmetrlc or gravimetric procedures. The MOL for 
tltrlmetri c procedures Is equal to the concentration cal cuI ated from a 
volume of titrant which Is one-half of the smallest buret Increment. 
Gravimetric HOLs are calculated from the weight equal to the lowest 
possible scale reading. 

F. CONTROLCUARTS 

Control charts monitor dally· variations In prctlslon and accuracy of 
routi ne ana Iysl s and detect varl atl on trends. QC charts are constructed 
from performance data of the complete analytical method. Control chart 
construction requires Initial data to establish the mean and standard 
deviation of measurements. Currently, spikes, spike duplicates, RPO's and 
external check sample values are charted. 

G. LABORATORY CONTROL SAMPLES 

NIST traceable quality control check samples are analyzed at least 
quarterly. They provide a means of assessing the accuracy and precision 
of a measurement system's performance. Parameters of Interest that 
Initially fall outside of QC acceptance criteria are compared against a 
prepared EPA QC check sample. If laboratory performance for the parameter 
Is found to be out of control, then necessary corrective actions are 
Implemented. 
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Exhibit 18 Illustrates a standard log book entry. Standard Operating 
Procedure for standards preparation contains further Instructions for 
assigning unique 10 numbers. proper syringe technique. shelf life of 
standards. and good laboratory practices. 

Labellna: The standard vial should have a reference label (covered with 
cellophane tape) with the following Information: 

1 - Standard 
2 - Name of Standard 
3 - Prep. Date 
4 - Prep. Personnel Initials 
5 - Solvent 

Certified reference standards from the EPA Repository are used for 
calibration or laboratory 'control standards In many organic analyses. 
Reference standards may also be purchased from approved commercial 
vendors. Currently approved vendors for organic reference standards are 
Ultra-Scientific. Supelco. Chem-Servlce. Inc.. and Aldrich Chemical 
Company. Inc. Inorganic standards are purchased from major scientific 
supply companies (Fisher. American Scientific. and VHR>. Certificates of 
analyses are requested with each purchase. 

E. METHOD DETECTION LIMIT 

The method detection limit (MOL) Is defined as the minimum substance 
concentration that can be Identified. measured and reported with 991 
confidence that the analyte concentration Is greater than zero. In 
general. the protocol described In Appendix B to 40CFR 136 (Federal 
Register, Vol. 49, No. 209, 10/26/~4) Is used to establish MOL·s. 

For GC/MS analyses and organochlorine pesticides by GC/EOC. the MDL has 
been determined according to EPA Contract Required Detection Limits (CROL) 
as establl shed for the Contract Laboratory Program. The MOL's for other 
organic- analyses are set according to Industry standards. client 
requirements. and Instrument/method limitations. The MOL Is validated 
using prepared standard solutions analyzed at detection limit 
concentrations. 

Metals and general (wet) chemistry analyse$ MOL's correspond to instrument 
detection limits. and are established In the following manner: A standard 
solution of analyte in laboratory pure water with a concentration of· 3-5 
times the estimated instrument detection limit is analyzed seven 
consecutive times. The MOL is set at 3 times the standard deviation of 
the seven consecu"ve measurements. 
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8. MATRIX SPIKE AND SURROGATE ADDITIONS 

Accuracy and matrix biases are monitored using spiked samples and where 
possible, surrogate additions. It is standard policy throughout the 
laboratory to prepare and analyze at least one matrix spike for each batch 
of 20 samples, for each matrix type within the batch, or as specified by 
state/project requi rements.· 

Surrogate spiking compounds (If available), are added to and analyzed for, 
with every sample. A measured amount of spike/surrogate concentration is 
added to the sample before extraction or preparation. Surrogate spiking 
is utilized for GC and GC/MS analyses only. 

C. DUPLICATE SAMPLE ANALYSIS 

Precision Is assessed 
analyzed in duplicate. 
prepare and analyze at 
samples and matrix type 
requirements. 

D. STANDARDS 

by result comparison of a sample prepared and 
It Is standard policy throughout the laboratory to 
least one duplicate sample for each batch of 20 
within the batch, or as specified by state/project 

The term standard shall apply to any analyte solution of known 
concentration which Is traceable to a certified reference material. This 
includes calibration standards, spiking solutions, and laboratory control 
samp 1 es. Cl a I ms of traceabil I ty es tab 11 sh the accuracy of measurements. 
Therefore, maintaining standard traceability Is critical to the 
achievement of known and defensible data quality. 

To establish traceability, all purchased reference materials (neat and 
stock solutions) are recorded Into section-specific standard log books 
when received. 

All entries and PAC~ standard labels contain a uni-que PACE ID number. date 
received, date opened, and expiration date. log book entries also Include 
the manufacturer's lot number, certified purity, and storage location. 
Subsequent preparations of stock, Intermediate, and working solutions are 
a I so recorded I n the standard log books. These entri es mus t 1 nc 1 Uc! all 
discrete measurements made during a preparation, parent materials, solvent 
used, and a PACE 10 number. 
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XI • IiiTERiiAL OOALITY CONTROL 

PACE, Inc. Quality assurance practices consist of general Quality control and 
assessment procedures that are adapted to the speclfl c operatl ng condl tlons 
with I n each secti on. The general elements of Qua 11 ty control are outll ned 
be low .. 

A • BLANK A!!AlYSIS 

Reagent: A reagent blank consists of laboratory pure water and any 
reagents added to a sample during analysis only, or straight solvent. 

Method blank: A method blank Is a water or soil blank which undergoes all 
of the preparation procedures applied to a sample (I.e., extraction, 
dl gestlon>. 

It I s standard poll cy throughout the I aboratory to prepare and analyze a 
reagent or method blank (whichever Is appropriate) with each sample 
batch. Separate water and soil method blanks are prepared for mixed 
matrix batches. 

Reagent blanks may also be Inserted at regular Intervals on large batches 
(of no more than 20 samples), or after highly concentrated samples to 
check for carryover I contaml na t Ion. For methods utl1 t z! og surrogate 
compounds, the surrogates are added to all blanks and are subject to 
meeting acceptance criteria. 

A trip blank Is submitted for analysis with most samples analyzed for 
volatile organic compounds. A field blank or procedure blank may also be 
submitted at the discretion of the cl lent. Field, procedure, and trip 
blanks are analyzed upon request of the c I lent . Reagent blanks are run 
dally on each Instrument to check the contaminant level. 

I 

I 
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X. DATA REDUCTION. VALIDATION AND REPORTI!!G 

Final results are entered Into the LDMS system by the analyst, Independently 
reviewed/validated by another analyst or supervisor experienced In the method, 
and approved by the department manager/lab director. Exhibit 16 describes the 
flow of samples through the laboratory. 

A 11 quality crl terl a (accuracy, precl s I on, control 1 I mi ts, etc.) are rev I ewed 
and approved by the technical staff and Independently monitored by the Quality 
office. Each project Is assigned to a project manager. The project manager 
Is responsible for traCKing sample progress In the laboratory and ensuring 
delivery of the product as specified by the client. 

The report Is approved and Signed by the department manager or director. 

Complete project files are periodically Inventoried and stored off-site In a 
secure facll Ity. Electronic data are copied onto computer tape, Inventoried 
and stored off-site In a secure facility. 

Sample information flow through the LDMS, and the sequential generation of 
reports used to manage worKloads are Illustrated In Exhibit 17. 
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G. ACCEPTANCE CRITERIA AND CONTROL CHARTS 

General acceptance criteria for quality control samples and Instrument 
calibration/verification are summarized In Table 3. Internal In-house 
control limits are regionally generated for specific methodologies and 
Instruments to achieve methodology and regulatory requirements. 
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PROJECT # GC EXTRACTION 

HeIght Date & 
Sample of TIme of FInal Date of "L ExtractIon NCLSON 'L Date & 

Loca t Ion Number Sample ExtractIon Volum! Conc. Emuls Ion Comments LocatIon Colum FIle Reco1lery TIme 

EXTRACTION METItOI) I sPI~._.e_# _____ _.l11 DUp. Splk~ , ROUTING 

Person Who: InItIal 
Separatory Funnel I I Extracted 

Concentrated 
Continuous LI Q/Li Q I I 

QUALITY CONTROL INFORHATION 

Surrogate: 
SupervIsor 

Soxhlet I I 
GC/HS 

Son I ca t Ion I I 
SpIke: 

Other: _ I I 
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PROJECT # GC-MS EXTIlACTABLES 

Date/Time 
Sample Sample of Extrac Initial Final Date elf Extract 

location Number tlon Volume Surn)gate Spike Volume Conc. 1. Emulsion COIIIIIents LocatIon 

EXTRACTION METHOD I Sp I ke_' ______ -'I I Dup ',_S_p_l_k_e _' _____ --' ROUTING 

S~paratory Funnel I I QUALITY CONTROL INFORMATION 
Person Who: Inl tlal 

Extracted 

Continuous li q/ll Q I I Surroga te: 
Concentrated 

Soxhlet I I 
Supervisor 

Son i ca t ion I I 
Spike,: GCIMS 

Other: I I 
I~PPliGJ5 
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Reagent Blank 

Any reagent blank result greater than the MOL terminates the 
analysiS until correctIve actIon resolves the problem. For ICP 
metals, a negative blank value greater than two times the MOL 
aiso requires corrective action. in rare cases, if all 
correctIve actIon falls to resolve the problem, sample and blank 
da ta are r'eported I f the problem cannot be recti fl ed. 

~ ~rurDAI rUrYT~TDV DonrrN'Dr~ 
I._ VLnh'Vlh \"'hn+ef'D' 'Q)OrhH'Y"h" 

1. 

2. 

callbrat10n and Ver1f1cat1Qn 

All Instruments are calibrated dally with 3-6 point curves, depending 
upon 1nstrument requIrements. The calIbratIon Is contInuously 
verified throughout the run, wIth eIther a callbrat10n standard or 
laboratory control standard Inserted after every 10th sample. 

Laboratory ContrQl Sample 

A laboratory control sample Is analyzed at least once during each 
batch of samples. 

3. Matr1x Sp1ke and Dupl1cate S~ 

Performed at a minimum of every 20 samples, or as specifIed by 
state/project requIrements. 

F. REOORD KEEPING AND REVIEH 

All records and data are generally logged Into hard cover bound books. 

The extractIons sectIon utIlIzes method-specIfIc bound books to record all 
data pertaining to sample extraction and preparation. An extraction 
benchsheet Is used to transfer Information to GC or GC/MS wIth each 
extracted sample or batch (Exhibit 14 and 15). 

The organ I c and I norganl c departments utili ze benchsheets, ma I nta I ned by 
analysts; specific for Injection data and Instrument maintenance. 
Spectras and chromatograms are filed by acquisitIon date. 

The Individual analysts and techniCians are responsible for maintaining 
accurate. legible records and logs in accordance with standard operating 
procedures. The supervisors are responsible for ensuring adherence to 
procedures. 

Secondary rev I ew of a 11 record sand logs is performed by someone other 
than the person generating the document. preferably the department 
supervisor. Evidence of secondary review Is provided on the document as 
initials and review date by the secondary person. 

See Section X for magnetic media storage. 
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7. Reagent/Method Blank 

VOA - one per 12-hour per shIft 
BNA - one per batch of samples extracted 

Common laboratory solvents present In the blank. at a concentratIon 
less than 3 tImes the MOL will be footnoted on the analysIs report. 
Common solvents at greater concentratIons or the presence of any 
contaml nant not cons I dered a common 1 abora tory solvent a t a 
concentratIon greater than the MOL IndIcates the need to 
re-extract/re-analyze the blank and assocIated samples. 

O. METALS PROCEDURES 

i. calibration and Calibration Vertftcatton 

All Instruments are calibrated at the start of each run. The Flame 
AA and graphite furnace reQul res a 4 pol nt ca 11 bratlon. The ICP 
methods utIlIze a minimum of 4 points. Cold vapor analysis of 
mercury l-eQulres a 5 poInt calibratIon. Calibration verIfIcatIon Is 
performed after 10 samples, or more often If IndIcated by the 
laboratory control sample. ICP uses calIbratIon procedures as stated 
I n the method or accordl ng to manufacturer's recommended ca 11 brat Ion 
procedures. 

2. liboratory Control SaMPle 

Performed at a mInimum of every 20 samples, or as specIfIed by 
state/project requIrements. 

3. Hatr1x SD'~e 

Performed at' a minimum of every 20 samples, or as speCified by 
state/prOject requIrements. 

4. Duplicate Samoles 

5. 

Performed at a minimum of every 20 samples, or as specIfIed by 
state/project requirements. 

Blank Analysls 

a. Method Blank 

If the concentration of the blank exceeds the MOL, all samples 
associated with the blank are redIgested and reanalyzed 
concurrent with a new blank. 

I 

I 

I 
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C. GAS CHROMATOGRAPHYIMASS SPECTROMETRY PROCEDURES 

1. 

2. 

calIbratIon and ContInuIng calIbratIon 

A minimum of an Internal three point calibration is performed when 
Indicated by the continuing calibration. One check standard Is 
analyzed at the beginning of each 12-hour shift to verify 
calibration. The acceptance limit for the Check standard Is 25t 
RSO. Recallbratlon Is necessary from once per week to once per 
month. Fresh calibration standards must be prepared weekly or as 
needed. 

Yalldatlon of Mass Spectrometer 

The mass spectrometers are tuned at the start of each run period and 
at 12-hour I nterva Is. . The tunl ng procedure utili zes the EPA/SH-846 
recommended compounds 4-bromofl uorobenzene (BFB) for 624/8240. 8260 
and decafl uorotrl phenyl phosphl ne (OFTPP) for 625/8270 .. 

3. Internal Standards 

All sample results are quantified usIng the Internal standard 
technique described In EPA methods 624. 8240. 8260. 625. 8270. Three 
(VOA) or six (BNA) Internal standard compounds are added to each 
sample Immediately before analysis. The Internal standard .learest 
the retention time of the analyte of interest 1s used in the 
quantltatlon of the analyte. 

4. laboratory Control Sample 

5. 

An EPA check samp I e (or external standard I f EPA Is unava II ab 1 e) 15 
analyzed at a minimum once every month. A standard I s run '!· .. ~ry 12 
hour shift. 

W:::It-... tv C::n'~D :lin'" 1.II:II ...... w c ..... "'_ n .• _l" __ .&._ 
I.,. ..... n rly.r",. SliM .--JlLI In elM' .... s Wyu. ,LALE 

Performed at a minimum of every 20 samples or as ~peclfled by 
state/project requirements. This Is the same procedure as the GC 
section. 

6. Surrogate Spikes 

Surrogate spiking compounds are added to and analyzed for, with every 
sample including blanks. A surrrogate is a compound chemically 
similar to a targeted analyte which Is added to samples prior to 
purging or extraction. 
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B . GAS CriRQiiA iQGBAPhl FROCEDURES 

1. calibration and Callbratlo~ VerlflcatlQo 

All GC methods are calibrated by external calibration procedures 
using three to five standard concentrations. depending upon the 
method. A ·new calibration Is performed at least once per quarter or 
as needed on routine analyses. Methods not utilized on a dally basis 
are calibrated before each run. 

2. Laboratory Control Sample (LCS) 

A second source external check. sample I s performed at a minimum of 
every 20 sampies or as required by either state or project specific 
requirement or when a new calibration Is performed. 

3. Matrix Splki 

Performed at a minimum of every 20 samples or as required by either 
state or project-specific reqUirements. 

4. Surrogate Spike 

Surrogates are added to and analyzed for In every sample per 
applicable organic methodologies. 

5. uupijcate Sampie Anaiy~ 

Performed at a minimum of every 20 samples 01' as specified by 
state/project requirements. The matrix spH.e Is duplicated. 

6. Blank Analysis 

The reagent/method blank must have no contaminants greater than the 
detection limit of the method. In the case of volatile organic 
analysis. common laboratory solvents may be present at a 
concentration of less than 5 times the MOL. 

7. Surrogat~p.lkel - Surrogate spiking compounds are added to and 
analyzed for, with every sample Including blanks. A surrogate Is a 
compound cheml ca 11 y similar to a targeted ana 1 yte wh I ch I s added to 
samples prior to purging or extraction. 

B. Q1hfi 

Method 60B/80BO are also subject to the following QC criteria: 

a. Combl ned breakdown of endd n and DDT may not exceed 20"L. Th Is 
is monitored through the dally analysis of an LCS containing 
these compounds. 

b. A CCV standard Is extracted and 
sampie. analyzed after every tenth 
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List of radiochemistry Methods (Cont.) 

PACE 
PACE 
PACE 
PACE 
624/8240 
625/8270 
608/8080 
615/8150 
40 CFR 261 
40 CFR 261 
40 CFR 261 
40 CFR 261 
NIOSH 7400-A 
600/M4-82-020 
NIOSH 0600 
NIOSH 0500 
NIOSH 7500 

Americium, Isotopic 
Plutonium, Isotopic 
Thorium, IsotopiC 
Uranium, Isotopic 
Purgeable Volatiles «GC/MS) 
BNA Extractable Semlvolatlles (GC/MS) 
Organochlorine Pesticides and PCBs (GC/ECD) 
Phenoxy-Acid Herbicides (GC/ECD) 
Characteristic of Ign1tab111ty 
Characteristic of Corroslvlty 
Characteristic of Reactivity 
TCLP 
Airborne Fibers (PCM) 
Bulk Asbestos (PLM) 
Nuisance Dust, Respirable 
NuIsance Dust, Total 
RespIrable SIlIca (XRD) 



r 
r 

." 

.. 

'J 

, . 

Section No. ~I~X,--_ 
Page 67 
Doc. No. 671 

4. List of Sample Preparation Methods 

1311 
1312 
3015 
3051 
3510 
3520 
3540 
3541 
3550 
3640 
3580 
"'J~"'JI\ 
.;JQ"JV 

3660 
5050 
5080 

3005 

3010 

3020 

3050 

TCLP 
Synthetic precipitation leaching procedure 

.Mlcrowave dig. aqueous 
Microwave dig. sludges, 011 soil 
Separatory Funnel Llquid- Extraction 
Continuous Liquid - Extraction 
Soxhlet Extraction . 
Automatic soxhlet extraction 
Sonication Extraction 
Gel Permeation Chromatography 
Haste Dilution ro" ....... __ 1 
oJ I I I ~a '!It: I 

Sulfur clean up 
Bomb combus. method for T. Hal 
Purge and Trap 

Acid Digestion of Haters for Total Recoverable or Dissolved 
Metals for Analysis by Flame AA or rcp 
Acid Digestion of Aqueous Samples and Extracts for Total 
Metals for Analysis by Flame AA or rcp 
Acid Digestion of Aqueous Samples and Extracts for Total 
Metals by Furnace AA 

Acid Digestion of Sediments, Soils, and Sludges 

Method numbers refer to EPA Methods except: 

5. Screening Methods 

3810 
3820 

1.' 

2. 
3. 
4. 

Headspace 
Hexadecane extraction and screening of purgeable organics 

S.M. - Standard Methods for the Examination of Water and 
Wastewater 

USATHAMA • U.S. Army Toxic and Hazardous Materials Agency 
NIOSH = Manual of Analytical Methods 
Hach, Chevron, Calgon = Industrial Methods 

6. List of Radiochemistry Methods 

900.0 
903.1 
904.1 
708 
901.1 
704 
908.0 

Gross Alpha/Beta 
Radlum-226 
Radium-228 
Trit i um 
Gamma Scan 
Strontium-89/90 
Total Uranium 

I 
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I 
~ 

parameter 

Yttrium 
Zinc 

C. Inorganic 

Acids, inorganic 
Ammonia 

Asbestos, bulk. 
Asbestos, fiber 
Carbon black. 
Chlorine 
Cyanides., aerosol and gas 
Fibers (Including asbestos) 
Fluorides, aerosol and gas 
Hydrogen Peroxide 
Hydrogen sulfide 
Iodine 
Nitrogen dioxide 
Nuisance dust, respirable 
Nuisance dust, total 
Ozone 
Silica 
Stibine 
Sulfuric acid 
Sulfur dioxide 
Wood dust 

Method 

AA, ICP 
AA, ICP 

IC 
colorimetric 
IC 
PLM 
TEM 
gravimetric 
colorimetric 
ISE 
PCM 
ISE 
UV-VIS 
UV-VIS 
IC 
UV-VIS 
gravimetric 
gravimetric 
UV-VIS 
XRD 
~,...1,... .. 4_ ...... _.;_ 
I.VIVI 111111;", ..... 

titration 
titration 
gravimetric 

Section No. IX 
0 .. __ 

~~ 
ra':lC' Do 
Doc. No. 671 

NIOSH OSHA 

7300 10-121 
7030, 7300 10-121 

7903 
205 
6701 
9002 
7402 
5000 
209 10-101 
7904 
7400 
7902 

Vl-6 
S-4 
6005 
6700,231 
0600 
0500 
S-8 
7500 
~,..,.. ... 
ovvo 
S-174 
163 
0500 







Parameter 

VI scos Ity 

t Hater 

Parameter 

Sulfide, Total 

Reactive 

pH 

Specific Conduc-
1 tance 

e Specific Gravity 

Cyanide, 
Tota 1 

A_ ... _ .. ~,_ 
nlll'CIIGU I t: 

Cyanide, 
Reactl ve 

TCLP 

Method 

Saybolt 

DistIllatIon 

Method 

Tl tratlon 

Tl tratlon 

Electrode 

Meter 

Mass Displacement 

Pyrldlne-Barbltrlc 
Acid 
Colorimetlc 

Chiorinatlon-Colorl_ 
metric 

Pyri'd1 ne-Sarbi tri c 
AcId 
ColorimetriC 

Standard 
Methods 
15th Ed. 

Standard 
Methods 
15th Ed. 

213E 

Section No. _I~X?-__ _ 
Page 63 
Doc. No. __ 6!I.J7wl ___ _ 

ASTM 

088-81 

095-83 

EPA 
Methods 

1982 

261.23 

261 .23 

40CFR268 

SH 
"H -= 

9030 

Chap. 7 
7.3.4.2 

9040 

9050 
9045 

9010 

9010 

Chap. 7 
7.3.3.2 

1311 

I 

I 
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Standard EPA 
Methods Methods SH 

parameter Method 15th Ed. . 1983 J4.6 

TI tanl um AA-Olrect Aspiration 303C 283.1 
AA-Furnace 304 283.2 

Vanadium AA-Olrect Aspiration 303C 286.1 7910 
AA-Furnace 304 286.2 7911 
ICP AES 200.7 6010 

Zinc AA-Olrect Aspiration 303A 289.1 7950 
AA-Furnace 304 289.2 7951 
ICP AES 200.7 6010 

3. Hastes & OiJ AnaJysts 

Standard 
Methods SH 

parameter Method 15th Ed. . ASTM J4.6 

-, 1. Ash Gravimetric 209F 

1. Chlorine Bomb Calorimeter 0808-81 

Density Gravimetric 213E 

Flash Point Tag 093-80 1010 
Closed Cup' 

Free LIquids Paint Filter 9095 

-1 Heat of Combustion Bomb Calorimeter 0240-76 

I 
~ 

Leach Test. EP Extraction 1310 
Toxl c Ity 

ASTM Water Extraction 03987-85 

I 1. Sulfur 80mb Calorimeter 0129-64 

-" 
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Standard EPA 
Methods Methods SW 

Parameter Method 15th Ed. 1983 -'l% 

Lithium AA-Dlrect Aspiration 3178 

Magnesium AA-Dlrect Aspiration 303A 242.1 7450 rcp AES 200.7 6010 
., 

AA-Dlrect Aspiration 303A 243.1 7460 I Manganese 
AA-Furnace 304 243.2 7461 
ICP AES 200.7 6010 

1 Mercury AA-Co1d Vapor 303F 245.1 7470 or 
7471 

Molybdenum AA-Dlrect Aspiration 303C 246.1 7480 
AA-Furnace 304 246.2 7481 

Nickel AA-Dlrect Aspiration 303A 249.1 7520 
AA-Furnace 304 249.2 T,.. ... A~'" 
J. \..r" t\t..} 200.7 6010 

Potassium AA-Dlrect Aspiration 303A 258.1 7610 
Selenium AA-Gaseous Hydride 303E 270.3 7740 AA-Furnace 304 270.2 7741 ICP AES 200.7 6010 
S 11 ver AA-Dlrect Aspiration 303A 272.1 7760 AA-Furnace 304 272.2 7761 Iep AES 200.7 6010 

-J Sodium AA-plrect Aspiration 303A 273.1 7770 TrD .8.['(' 
01.\00' rH .. .l 200.7 6010 

Strontium AA-Dlrect Aspiration 303A 7780 
Thallium AA-Direct Aspiration 303A 279.1 7840 AA-Furnace 304 279.2 7841 rep AES 200.7 6010 
Tin AA-Direct Aspiration 303A 282.1 7870 AA-Furnace 304 282.2 



1-----

Section No. --,I~X,--__ _ 
Page 60 
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Standard EPA 
Methods Methods SW 

parameter Method 15th Ed. 1983 ~ 

Barium AA-Dlrect Aspiration 303C 208.1 7080 
AA-Furnace 304 208.2 7081 
ICP~AES 200.7 6010 

Beryllium AA-Dlrect Aspiration 303C 210.1 7090 

l AA-Furnace 304 210.2 7091 
ICP-AES 200.7 6010 

"' 
Cadmium AA-Dlrect Aspiration 303A 213.1 7130 

AA-Furnace 304 213.2 7131 
J ICP-AES 200.7 6010 

Calcium AA-Dlrect Aspiration 303A 215.1 7140 
AA-Furnace 31lC 215.2 
ICP-AES 200.7 6010 

Chromium, 
Total AA-Dlrect Aspiration 303A 218.1 7190 
Hexavalent AA-Furance 304 218.2 7191 

ICP AES 200.7 6010 
Colorimetric 312B 7196 
MISK Extraction 7197 

Cobalt AA-Dlrect Aspiration 303A 219.1 7200 
AA-Furnace 304 219.2 7201 
ICP-AES 200.7 6010 

Copper AA-Dlrect Aspiration 303A 220.1 7210 
AA-Furnace 304 220.2 7211 -, ICP-AES 200.7 6010 I 

i 
-' 

Iron AA-Dlrect Aspiration 303B 236.1 7380 
AA-Furnace 304 236.2 738: 
ICP-AES 200.7 60]) 

Lead AA-Direct Aspiration 303A 239.1 n .0 
AA-Furnace 304 239.2 7:1:1 
ICP-AES 200.7 6 )10 
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Section No. IX 1 Page ~~ 

I 
Doc. No. 671 

Standard EPA ) - Methods Methods SH Parameter Method 15th Ed. 1983 AmI ~ 

I Specific Conduc- Meter 205 120. I 01125 9040 tance 

I Sulfate Ion Chromatography 426C 300.0 0516 9035 Automated Methyl 9038 ThYl1101 Blue "l"~ .., 9036 oJl;.J.L 

I Turbidimetric 375.4 
I 

1 Sulfide Colorimetric 427C 376.2 9030 11 tratlon 4270 376.1 r 

I Sulfite 11 tratlon 428A 377.1 01339 

I Surfactants Methylene Blue 512B 425.1 02330 (MBAS) 

Turbl dlty Meter 214A 180. I 01889 

Standard EPA 
Methods Methods SH Parameter Method 15th Ed. ' n,n 846 '2'2 

B. Metals 

Aluminum AA-Direct Aspiration 303C 202.1 7020 I AA-Furnace 304 202.2 ICP-AES 200.7 6010 
-, 

Antimony AA-Dtrect Aspiration "n~A 204.1 7040 .JV.,)I'\ 
AA-Furnace 304 204.2 7041 ICP-AES 200.7 6010 

Arsenic AA-Gaseous Hydride 303E 206.3 706i AA-Furnace 304 206.2 7060 ICP-AES 200.7 6010 

I 
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Standard 
Methods EPA SH 

Paiametei Method i5th Ed. Methods ASTM 846 

Hardness, Total EDTA Titration 314B 130.2 D1126 
Calculation 

Hardness, Calcium EDTA TI tratlon 303A 242.1 D511 

Ion Chromatography 300.0 ·9056 

Nitrogen, 
Ammonia Distillation Titration 4170 350.2 

Potentiometric 350.3 
·Kjeldahl Digestion Distillation 420B 351.3 03590 
Nitrate Automated Cadmium 41BF 353.2 03867 9200 

Brucine Sulfate 352.1 0091 
Nitrite Automated Cadmium 418F 353.2 03867 

Colorimetric 419 n,.,,!1 .... ,~ v", ... , ..a ...... , LIU .... "'. 35i.3 D3590 ...,. ~~III"" 

Kj;id;hi:P~£entlometrlc "'VI\ 

351.4 

011 & Grease Soxhlet 503C 
Partition-Gravimetric 503A 413. I 90701 

413.2 9071 

Oxygen Hlnk.ler 421B 360.2 0888 
Dissolved Electrode 421F 360.1. 

pH (Hydrogen Ion) Electrode 423 150. I 01293 9040 
9045 

Phenol Dlstillation-Extrac~ 420. I 01783 9066 tlon Colorimetric 9065 
l 9069 
I Phosphorus, Persulfate DIQestlon- 424C/F 365.2 no; 11: .......... Total Ascorbic Acld"Reduc. 

Ortho Ascorbic Acid Reduc. 424F 365.2 D515 
Sil ica. Molybdosilicate 425C 370.1 D859 n; .... -.1 ........ Iep 200.7 1.11 ~~VI Y'CU 

Solids 
Total Gravimetric 209A 160.3 Total Volatile Gravimetric 209D 160.4 Suspended Gravimetric 20ge 160.2 Suspended Volatile Gravimetric 2090 160.4 Tot a I 0 I s so I ved Gravimetric 209B 160.1 Settleable Gravimetric 209E lo:n r:; ' ....... .." 

TOC 415. I 9060 TOX 
9022 

I 
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2. Inorganic AnaJyses 

Parameter 

A. Non Metals 

Acidity 

Alkalinity 

Bacteria, 
Total Coliform 
Fecal Coliform 

Fecal Strept. 
Total Plate Count 

Biochemical 
Oxygen Demand, 
5-0ay 

Boron 

Chemical Oxygen 
Demand 

Method 

Potentiometric 
TI tratlon 

Potentiometric 
TI tration 

Membrane Fl1 ter 
Membrane Filter 
Membrane Filter 
4n:u" Marl; 11M .. !J.... ""'\01 I unl 

Winkler Electrode 

Curcumln 405-A 
Iep 

Dichromate Reflux 
(High) 
Dichromate Reflux 
(low) 

Chloride Mercuric Nitrate 
Auto. Ferricyanlde 
Titration 

Chlorine, Residuai Amperometrlc 
Ti tration 
Colorimetric 

Color Visual Comparison 

Standard 
Methods 
15th Ed......,. 

402 

403 

909A 
90BC 
910A 

507 
507 

404A 

50BA 

50BA 

407B 
4070 
407A 

408C 

408E 

204A 
Cyanide, Total 

Amenable 
Pyridine-Barbitutic 4120 
Acid, Colorimetric 
Chlorination_ 412f 
Colorimetric 

Section No. _I"'X'--__ _ 
Page 57 
Doc. No. __ ..106'-'.7-'-1 ___ _ 

EPA 
Methods 

1983 

305. I 

310.1 

405.1 

212.3 
200.7 

410. I 

410.2 

325.3 
325.2 

330. I 
330.5 

110.2 

335.2 

335. I 

01067 

01067 

01252 

01252 

0512 

01253 

02036 

02036 

SW 
ill 

913219131 

6010 

9252 
9251 

9010A 

9010A 
9012 

Flouride, Total Oisti llation-Electrode 413A1B 340.2 01179 
F'louride, Diss. 

413B Electrode 340.2 01179 

I 
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HH SH _ . ., Parameter MetbQd -'lli.... MetbQd ill SIl!1~. • I 
I J Chlorinated Hydrocarbons GC 612 8120 I 

f I 2, 3, 7, 8 - TCDD GC/MS 613 

Volatile Organics (MN)465C 
~l Base/Neutrals & Acids GC/MS 525 (NCA) 625 8250/8270 

Organophosphorus Pestl- GC 507 614/622 8140/ (MN)570A T cldes B220 , 

Chlorinated Herbicides GC 515.1 615/60B.11 8150 (MN)574A 
608.2 (CA)509B 

EDB and DBCP GC 504 (CA) DOHS/ 
8011 

Volatile Organic Com- GC/MS 524.21524.1 624 8240 B260 pounds 

Carbamates & Urea & HPLC 531 .1 632 (MN)572A Pesticides (MH)S72A 
Fuel Hydrocarbons & BTEX GC or IR 6021418.1 8020 (CA)9073 

Mod. 8015 
Alachlor. Atrazlne "r 1C:rr"'J/~1'\r' 6i9;645 (MN)570A ww ..JVII;JV;J 

(MN)S70A 
-, Chlordane. Heptachlor, GC 508/505 608/617 8080 
.J Heptachlor Expoxlde, 

Lindane; Methoxychlor 
8081 

Aldicarb; Aldicarb 
sulfone; Aldicarb sul-

GC 531 .1 

foxide; Carbofuran 

1 

j 

, 

--



~ 
I i 

.- I 
; I 

. ..., 
I I 

rI • I 

..i 

r ' 

.. 

I 

j 

Section No. ~IX,,-__ 
Page 55 
Doc. ~o. 671 

IX. ANALYTICAL PROCEDURES 

Analytical methods used at PACE are EPA methodologies, where available, such 
as those spec I fl ed I n References 2 and 3 or approved eQul va lent methods. A 
list of typical analytical methods utilized at PACE Is as follows: 

A. LIST OF ANALYTICAL MEJHO!)S 

1. Organic AnaJyses 

Parameter Method 

Purgeab1e Ha10carbons GC 

Non-Halogenated Volatile GC 
Organics 

Purgeable Aromatics and 
Unsaturated Organics 

GC 

Acrolein & Acrylonitrile GC 

Phenols 

Benzldlnes 

Phthalate Esters 

NI trosaml ne.s 

Organochlorine Pesti
cides and PCBs 

Nltroaromatlcs and 
Isophorone 

Polynuclear Aromatic 
Hydrocarbons 

Haloethers 

Alachlor, Atrazlne, 
Chlordane, Hepatchlor, 
Heptachlor Epoxide, 
Lindane, Methoxychlor, 
Toxaphene, and PCBs 
(as Aroclors) 

GC 

HPLC 

GC 

GC 

GC 

GC 

HPLC/GC 

GC 

GC 

502.1/502.2 

503.1/502.2 

515.1 

HH 
Method 

601 

602 

603 

604 

60S 

606 

607 

SH 
ill 
anln 
,""VIV 

B015 

8020 

8030 

8040 

8060 

Spec. 

508/505/508A 608/608.1 8080 (CA)Hod 8080 
507/515.1 608.2 (MN)57aA 

505/507 

609 

610 

611 

645 

8090 

83101 
8100 

MN 570A 
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EXHIBIT 13 

CCU'j'IUUING CALIDRATION CHECK 
Semi-Volatile Compounds 

CASE HO: ___________ _ CALIBRATION OATE: __________ _ 

LABORATORY NAME: PACE LABORATORIES 
TIME: _____________ __ 

CONTRACT /PROJEGJ NO, _________ _ ANALYST: ___________ _ 

IlISTRUNENT 1.0.: _________ __ INITIAL CALIBRATION DATE: ___ 
, 

MAXIMUM to FOR CCC IS lot 

COMPOUtIO CF CF tD CCC 
Alpha-BHC, ______________________________ __ 

~ Beta-BHC ______________________________________________________ _ 

Lindane 
Delta-B~H~C----------------------------------------------------------
Heptachlor ________________________________ _ 

AAldrin~-~~-~------------------------------------------Heptachlor Epoxide ____________________________________________ ~ 

~ Endosulfan I • DDF/Dieldrin __________________________________________ ___ 

~ Endrinion 
Endosulfa-n~I~I~------------~~------------------------------------

4 ,4/-DDD~~--~------------------------------------------------------Endrin Aldehyde ________________________________________________________ __ 

4 14/-DDT __ ~~~~------------~-------~---------------------------Endcsulfan Sulfate 
Aroc 1 or 10 16_--'-___ -~_-~_-~_-_-_-~_-_-_-_-_-.:_-.:_-_-_-_-_-_-_-_-._-_-_-_-_-_-_-_-_-_-.:_-~_-_-_-:_-_-_-_-_-_-_-_-_-_-_-_ 

Arecler 1:221 
Arecler 1232-_::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Arecler 1242 
Areclor 1248------------------------------------------------------------
Arecler 1254 
Arecler 1260-e------------------------------------------------------
ChI (') nl:;l no> ____________________________________________________ _ 

Texaphene 
Mechexych=e~r~------------------------------------------------
D~C ____________________________________________________ __ 

CF -Calibration rnctor frem daily standard at ug/L 
CF-Average Calibratio;) Factor frem initial calibration Fe:-l:l VI 
\O-Perccnt Difference 
CCC-Calibra~ion Check Compounds 

I 
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INITIAL CALIBRATION DATA 
EXTRACTABLE 8080/608 COMPOUNDS 

EXHIBIT 12 

CALIBRATION DATE: 

I!'!STRUMENT IO: 

KAXIHUH \ RSO IS 20\ 

Standard 10 I I I 

CF' 20 
CF' 40 

CF 
Compound 

Ai~h"_HHC 

Beta- BHC 

Lindane 

Oelta- BHC 

Heotachlor 

AlAr!" 

Heptachlor Epoxid 

Endosulfan I 

ODE/Dieldrin 

Endrin 

Endosulfilln II 

4,4'-000 

Endr1n Aldehyde 

4 C'-DDT 

Endosulfan Sylfat 

60 

CF'.CALIBRATION FACTOR. Total n9 of Standard 

Area 

C'f""" • AVERAGE CALIBRATION FACTOR • CF/n 

COLUMN IO: 

DETECTOR 10: 

-or 

\RSD • RELATIVE STANDARO OEVIATION • (Standard Dev.1 ( 100 I 

IT 

53 

\RSD 

\ 

I , 
I 
I 
I 
I 

I 

J 
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TABLE 2. QC ACCEPTANCE CRITERIAa FOR GC/MS SEMI VOLATILE ORGANICS (CONT. ) 

Test Limit Rang.e Range 
cone. for s for X p, ~s 

Parameter (ug/L) (ug/L) (ug/L) (I 

Indeno(l,2,3-cd)pyrene 100 44.6 0-150.9 0-171 
Isophorone 100 63.3 46.6-180.2 21-196 
.. 0 __ L .... L_ .. ___ ,,,,, .. " , .,C C_f'tIi C .,. ..,., !'lapn ~nillt:m: ..... ~\I .... JJ.V-J,.~.'" ,,-,oit~ 

Nitrobenzene 100 39.3 54.3-157.6 35-180 
N-Nftrosodl-n.."pl'lIpylamlne lOO 55.4 13.6-197.9 0-230 
PCB-1260· . . 100 54.2 19.3-121.0 0-164 
Phenantbrene 100 20.6 65.2-108.7 54-120 
Pyrene· .. 100 25.2 69.6-100.0 52-115 

'1,2,4-Trfchlorobenzene 100 28.1 57.3-129.2 44-142 
4~ChlorO-3-methylphenol 100 37.2 40.8-127.9 22-147 
2-Chlorophenol 100 28.7 36.2-120.4 23-134 
2,4-Chlorophenol 100 26.4 52.5-121.7 39-135 
2,4-0lmethylphenol 100 26.1 41.8-109.0 32-119 

.2,4-0fnltrophenol 100 49.8 0-172.9 0-191 
2-Hethyl-4,6-dlnltrophenol 100 93.2 53.0-100.0 0-181 
2-Nltrophenol 100 35.2 45.0-166.7 29-182 
4-NI tropheno 1 . 100 47.2 13.0-106.5 0-132 
Pentachlorophenol 100 4~.9 38.1-151.8 14-176 
Phenol 100 22.6 16.6-100.0· . .5-1i'Z 
'.4.6-Trlchloroohenol 100 31.7 5Z.4-1Z!LZ 37-144 -. ".- .- ----- - -.----- ---

s • Standard deviation of four recovery measurements, In ug/L. 

X • Average recovery for four recovery measurements~ in ug/L. 

p, Ps • Percent recovery measured. 

o • Detected; result must be greater than zero. 

aCriterla from 40 CFR Part 136 for Method 625. These criteria are based 
directly on the method performance data in Table 7. Where necessary, the 
limits for recovery have been broadened to:ssure appli cabn ity of the limits 
to concentrations below those used to develop Table 7. . 
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TABLE 2. CALIBRATION AND QC ACCEPTANCE CRITERIAa FOR GC/MS VOLATILE ORGAN I 

Range Limit Range 
for Q for s f:lr X 

Parameter (ug/L) (ug/L) (ug/L) 

Benzene 12.8-27.2 6.9 15.2-26.0 
Bromodichloromethane 13.1-26.9 6.4 10.1-28.0 
Bromoform 14.2-25.8 5.4 11.4-31.1 
Bromomethane 2.8-37.2 17.9 0-41.2 
Carbon tetrachloride 14.6-25.4 5.2 17.2-23.5 
Chlorobenzene 13.2-26.8 6.3 16.4-27.4 
2-Chloroethylvlnyl ether D-44.8 25.9 0-50.4 
Chloroform 13.5-26.5 6.1 13.7-24.2 
Chloromethane 0-40.8 19.8 0-45.9 
0ibromochloromethane 13.5-26.5 6.1 13.8-26.6 
1,2-0Ichlorobenzene 12.6-27.4 7.1 11.8-34.7 
1,3-D1chlorobenzene 14.6-25.4 5.5 17.0-28.8 
l,4-Dlchlorobenzene 12.6-27.4 7.1 11 .• 8-34.7 
l,l-Dlchloroethane 14.5-25.5 5.1 14.2-28.4 
1,2-D1chloroethane 13.6-26.4 6.0 14.3-27.4 
l,l-D1chloroethene 10.1-29.9 9.1 3.7-42.3 
.-~n- , ~ ft~-~'----·h--- ......... A' • 5.7 13.6-28.4 ... GI ~-J..'-""I\OIlI""'UII;,"1 cue '~.~-~C.l 

1,2-Dlchloropropane 6.8-33.2 13.8 3.8-36.2 
cls-l,3-Dlchloropropene 4.8-35.2 15.8 1.0-39.0 
trans-l~3-Dlchloropropene 10.0-30.0 10.4 7.6-32.4 
Ethyl benzene 11.8-28.2' 7.5 17.4-26.7 
Methylene chloride 12.1-27.9 7.4 0-41.0 
1, 1 ,2,2-Tetrachloroethane 12.1-27.9 . 7.4 13.5-27.2 
Tetrachloroethene 14.7-25.3 5.0 17.0-26.6 
Toluene 14.9-25.1 4.8 16.6-26.7 
l,l,l-Trlchloroethane 15:0-25.0 4.6 n.7-30.1 
1,l,2-Tr1chloroethane 14.2-25.8 5.5 14.3-27.1 
Trl ch I oroethene 13.3-26.7 6.6 18.5-27.6 
Trlchlorofluoromethane 9.6-30.4 10.0 8.9-31.5 
Ylnyl chloride n a 1ft '" 

v.g-~~., 
~A A ,u.u 0-43.5 

Q • Concentration measured In QC check sample, In ug/L. 
s • Standard deviation of four recovery measurements, In ug/L. 
X • Average recovery for four recovery measurements, in ug/L. 
p, Ps • Percent recovery measured. 
o • Detected; result must be greater than zero. 

Range 
p, ~s 

(1 

37-151 
35-155 
45-169 
0-242 

70-140 
37-160 
0-305 

51-138 
0-273 

53-149 
18-190 
59-156 
18-190 
59-155 
49-155 
0-234 

54-156 
0-210 
0-2_ 

17-18 
37-162 
0-221 

46-157 
64-148 
47-150 
52-162 
52-150 
71-157 
17-181 
0-251 

aCrlterla from 40 CFK Part 136 for Method 624 and were calculated 
assuming a QC check sample concentration of 20 ug/L. These criteria are based 
directly upon the method performance data in Table 7. Where necessary, :he 
limits for recovery have been broadened to assure applicability of the limits 
to concentrations below those used to develop Table 7. 
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TABLE 2. QC ACCEPTANCE CRITERIAa FOR ORGANOCHLORINE PESTICIDES & PCB's 

Test U.1t Range Range conc. for s for l P, Ps Parameter (ug/L) (ug/L) (ug/L) (S) 

Aldrfn 2.0 0.42 1.08-2.24 42-122 II-BHC 2.0 0.48 .98-2.44 37-134 p-BHC 2.0 0.64 0.78-2.60 17-147 6-BHC 2.0 0.72 1.01-2.37 19-140 ,-BHC 2.0 " 0.46 0.86-2.32 32-127 Chlordane SO 10.0 27.6-54.3 45-119 4,4'-000 10 2.B 4.8-12.6 31-141 4,4'-00E 2.0 0.55 1.08-2.60 30-145 4,4'-00T 10 3.6 4.6-13.7 25-.160 Dieldrin" 2.0 0.76 1.15-2.49 36-146 Endosulfan I 2.0 0.49 1.14-2.82 45-153 En"dosul fan II 10 6.1 2.2-17.1 0-202 Endosulfan Sulfate 10 2.7 3.8-13.2 26-144 Endrin 10 3.7 5.1-12.6 30-147 Heptachlor 2.0 0.40 0.86-2.00 34-111 Heptachlqr epoxide 2.0 0.41 1.13-2.63 37-142 Toxaphene 50 12.7 27.8-55.6 41-126 PCB-1016 50 10.0 30.5-51.5 50-114 PCB-1221 50 24.4 22.1-75.2 15-178 PCB-1232 50 17 .9 14.0-98.5 10-215 PCB-1242 50 12.2 24.8-69.6 39-150 PCB-1248 50 15.9 29.0-70.2 38-158 PCB-1254 50 13.8 22.2-57.9 29-131 PCB-1260 50 10.4 18.7-54.9 8-127 

s • Standard devi adon of four recovery measurements, f n ug/L. 
" .. 

X ~.Average recovery for four recovery measurements, fn ug/L. 
P, Ps • Percent recovery measured. 

o • Detected; result must be greater than zero. 

aCrfteria from 40 CFR Part 136 fOr Method 608. These criterfa are based 
directly upon the method performance data fn Table 4. Where necessary, the 
limits for recovery have been broadened to assure applicability of the limits 
to concentrations below those used to develop Table 4. 
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TABLE 2. CALIBRATION AND QC ACCEPTANCE CRITERIAa FOR ARO~~TIC VOLATILE ORGANlr 

Ra::Qe L1lDft· Range Range. 
for Q for s for I P, Ps 

Parameter (ug/L) (ug/L) (ug/L) (S) 

Benzene 15.4-24.6 4.1 10.0-27.9 
Chlorobenzene 115.1-23.9 3.5 12.7-25.4 
1,2-01 chl orobenzene . 13.6..,26.4 5.8 10.6-27.6 
1,3-Dichlorobenzene 14.5-25.5 5.0 12.8-25.5 
, A_nt~h'~~h.n7.n • 13.9-26.1 !U 11.6-25.5 .. , .... -.., I "" •• _. ___ •• __ •• _ 

Ethyl benzene 12.6-27.4 6.7 10.0-28.2 
Toluene 15.5-24.5 4.0 11.2-27.7 

Q • Concentratfon measured 1n QC check sample, in ug/l. 

s • Standard deviat10n of four recovery lDeasurelDents, in ug/L. 

X • Average recovery for four recovery measurements, 1n ug/L. 

P, Ps • Percent recovery measured. 

39-150 
55-135 
37-154 
50-141 
42-143 
32-1150 
46-148 

aCrfter1a are froID 40 CFR Part 136 for Method 602 and were calculated 
assum1ng a QC check sample concentrat10n of 20 ug/L. These cr1teria are based 
d1rectly upon the method performance data 1n Table 4. Where necessary, the 
'Im1ts for recovery have been broadened to assure applicab1lity of the lilDits 
to concentrations below those used to develop Table 1. 
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TABLE 2. CALIBRATION AND QC ACCEPTANCE CRITERIAa FOR ARO~ATIC VOLATILE ORGANICS 

Range Limit Range 
for Q for s for~ 

Parameter (ug/L) (ug/L) (ug/L) 

It __ • ___ 

"""6."11" 
t,c: ..... ~ 
~~.~-, •• u • • ... 1 10.0-2i.9 

Chlorobenzene 16.1-23.9 3.5 12.7-25.4 
·1,2-Dfchlorobenzene 13.6-26.4 5.8 10.6-27.6 
1,3-Dfchlorobenzene 14.5-25.5 5.0 12.8-25.5 
lo4-Dichlorobenzene 13.9-2!i.1 5.S " 11:_,1; I; ... --~." . ., 
Ethyl benzene 12.6-27.4 6.7 10.0-28.2 
Toluene 15.5-24.5 4.0 11.2-27.7 

Q • Concentration measured 1n QC check sample, 1n ug/L. 

s • Standard deviation of four recovery measurements, 1n ug/L. 

~ • Average recovery for four recovery measurements, 1n ug/L. 

P, Ps • Percent recovery measured. 

Ranoe 
P, Ps 

(S) 

39-150 
55-U5 
37-154 
50-141 ... .,-, ... ., ...... -.~<I 
32-160 
46-148 

aCriteria are from 40 CFR Part 136 for Method 602 and were calculated 
assuming a QC check sample concentration of 20 ug/L. These criterfa are based 
directly upon the method performance data 1n Table 4. Where necessary, the 
lfmfts for recovery have been broadened to assure applfcability of the limits 
to concentratfons below those used to develop Table 1. . 



f ; 

( 

\ ' , 

r: . ' 

! 
I 

-
I 

il 
... r ! 

i 

I 

, 
I , 
I 

-. , 
I 

47 

TABLE 2 CALIBRATION AND QC ACCEPTANCE CRITERIA' FOR HALOGENATED VOLATILE ORGA~ 

Range LIlli t Range Range 
for Q for s for X P, Ps 

Parameter (ug/L) (ug/L) (ug/L) (S) 

Bromodichioromethane 15.2-24.8 4.3 10.7-32.0 
Bromoform 14.7-25.3 4.7 5.0-29.3 
Bromomethane 11.7-28.3 7.6 3.4-24.5 
Carbon tetrachloride 13.7-26.3 5.6 11.8-25.3 
Chlorobenzene 14.4-25.6 5.0 10.2-27.4 
Chloroethane 15.4-24.6 4.4 11.3-25.2 
2-Chloroethylvlnyl ether 12.0-28.0 8.3 4.5-35.5 
Chloroform 15.0-25.0 4.5 12.4-24.0 
Chloromethane 11.9-28.1 7.4 D-34.9 
Dfbromochloromethane 13.1-26.9 6.3 7.9-35.1 
l,2-Dlchlorobenzene 14.0-26.0 5.5 1.7-38.9 
l,3-Dlchlorobenzene 9.9-30.1 9.1 6.2-32.6 
l,4-Dlchlorobenzene 13.9-26.1 5.5 11.5-25.5 
1,1-D1chloroethane 16.8-23.2 3.2 11.2-24.6 
l,2-Dfchloroethane 14.3-25.7 5.2 13.0-26.5 
l,l-Dichloroethene 12.6-27.4 6.6 10.2-27.3 
trans-I,2-Dlchloroethene 12.8-27.2 6.4 11.4-27.1 
l,2-D!chloropropane ' A 0 ..,~ ~ P A 10.1-29.9 ""."'-'-'-' ;I.~ 

cls-1,3-Dlchloropropene 12.8-27.2 7.3 6.2-33.8 
trans-1,3-Dfchloropropene !2.8-27.2 7.3 6.2-33.8 
Methylene chloride 15.5-24.5 4.0 7.0-27.6 
l,l,2,2-Tetrachloroethane 9.8-30.2 9.2 6.6-31.8 
Tetrachloroethene 14.0-26.0 5.4 8.1-29.6 
l,l,l-Trichloroethane 14.2-25.8 4.9 10.8-24.8 
I,l,2-Trlchloroethane 15.7-24.3 3.9 9.6-25.4 
Trfchloroethene 15.4-24.6 4.2 9.2-26.6 
Trfchlorofluoromethane 13.3-26.7 6.0 7.4-28.1 
Vinyl eh lor! de 13.7-26.3 5.7 B.2-29.9 

Q = Concentratlon'measured In QC check sample. fn ug/L. 

s = Standard deviation of four recovery measurements, In ug/L. 

X = Average recovery for four recovery measurements, In ug/L. 

P, Ps z Percent recovery measured. 

D a Detected; result must be greater than zero. 

42-172 
13-159 
D-144 

43-143 
38-150 
46-137 
14-186 
49-133 

D-193 
24-191 
0-208 
7-187 

42-143 
47-132 
51-147 
28-167 
38-155 
44-156 
22-178 
22-178 
25-162 
8-184 

26-162 
41-138 
39-136 
35-146 
21-156 
2B-163 

aCrlterfa from 40 CFR Part 136 for Method 601 and were calculated 
assuming a QC check sample concentratfon of 20 ug/L. 
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VIII. CALIBRATION PROCEDURES AND FREQUENCY 

Host measurements taken In the laboratory are based upon comparison to 
reference standards as analyzed by the standard method. The standard results 
are utilized to generate calibration curves or calibration factors. The 
results of the sample analysis are then quantified. 

All Instruments are calibrated using standard solutions of known 
concentrations. The standards are prepared from certified reference materials 
and are generally traceable back to NIST. Refer to Section XI for additional 
Information. 

The laboratory calibration procedures utilized meet or exceed the method 
calibration criteria for all analyses performed. If the method callbratlon 
requirements are more stringent than dl scussed In th1s document. the more 
stringent calibration requirements shall be achieved. The minimum Instrument 
calibration procedures are discussed In Section IX by major Instrument group; 
the calibration procedure In the method Is followed for each specific 
ana lys Is. Ca 11 bratlon procedures are documented on computer genera ted 
printouts and benchsheets where applicable. 

Continuous calibration Is verified by analysis of calibration standards or 
laboratory control samples from different sources at regular Intervals. 
Recallbratlon Is performed at specified tIme liitervals or when Indicated by I 
the conti nuous veri fl ca tlon procedure or as requ I red by the method. Typl ca 1 
calibration and QC acceptance criteria for some common organic analyses are 
summarized In Table 2. 

Forms to document InItial and continuing calibration have been developed 
(Exhibits 12 and 13). 

-'J Refer to Section IX for additional calibration Information and frequency as 
specified in the specific analytical methods. 

I 

I 
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EXHIBIT 11 

HAZARDOUS MATERIAL/HASTE SAMPLE 
DISPOSAL OPTION FORM 

Client ____________ _ 

Contact ____________ _ 

Address ____________ _ 

Phone Number ___________ _ 

Sample # Matrix 

Remarks: 1 a Return to Client 
2 • In House Disposal 

Locatlon 

Removed from Refrigerator (Initial/date) 

Client Project ID _____ _ 

PACE Project # ______ _ 

Project Manager ______ _ 

Report Sent Date _____ _ 

Pull Sample Date _____ _ 

Dlspo:;al Method 

C • Clean 
D • Dirty 

Charge 

Returned to Client (Initial/dat~) ___________________ _ 

Disposed of Samples (Initial/date 
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The shipping clerk labels the box with an appropriate 
hazard label and ships the samples back to the client using 
UPS or any other requested manner for shipment. (Note: It 
Is Important for proper packaging to prevent breakage 
during shipment.) 

• All shipping costs will be charged against the appropriate 
project number. 

d. Upon receipt of Sample Disposition Form, the file clerk files It 
with other project related Information. 

HiZijdOU$ niteriai;Haste Samp1e Disposition Option 

The preferred method for disposition of excess hazardous 
material/waste samples Is to return the excess sample to the client. 
It may not be feasible to return samples In all cases or the client 
may require PACE to dispose of excess samples. PACE .wlll dispose of 
excess hazardous samples when required and will charge a disposal fee 
to recover costs for management and disposal. 

Pro~edure for Disposal Option for Excess Hazardous Material/Haste Samples: 

a. The project manager Informs the client that excess sample 
dIsposal wiii require an additional charge. 

b. Hhen analyses are complete, the project manager indicates 
disposal as the option on the Sample Disposition Form and 
completes and attaches Hazardous Material/Haste Disposal Option 
Form (Exhibit 11). An entry Is to be made In all fields of this 
form as It will determine the basis for lab packing and di sposa!. 

c. The prOject manager routes the Disposal Option Form to sample check.-In. 

d. The project manager Is responsible for billing the client for dl sposa I. 

e. The sample custodian is responsible for maintaining a fHe of 
Disposal Option Forms for all samples awaiting disposal. 
Hazardous material/waste samples are stored In safe manner, 
segregated by compatibility groups as Indicated by the hazardous waste disposal SOP. 

f. 
The Quality Control Manager is responsible for reviewing 
accumulated samples awaiting disposal and Initiating the 
disposal process when warranted. The Field Services, Inorganic. 
Organic. and Environmental Services Departments cooperate and 
partiCipate in the disposal process. (For compatibility and 
compositing, see the Hazardous Haste DIsposal SOP.) 

J 
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A11-Extracted/TaJnted Samples 

CAM Extracts - Clean - Neutralize/sink 
Dirty ~ Acid metals waste 

Other Extracts - Toxic waste 

Liquid/Unknown Misc. - Project manager specify 

• Project manager will complete the sample disposition 
form and route It back to invoicing. 

• The invoicing department will put completed sample 
disposition form In sample control mailbox. 

b. Upon receipt of· the Sample Disposition Form by the sample 
custodian personnel. the custodian personnel w111 remove the 
samples from storage using the Information provided on the form. 

• If the Sample Disposition Form Indicates "Dump," the sample 
custodian personnel will remove them from storage and place 
them at a sample disposal station for proper disposal. The 
process of disposal Is performed by the sample custodJan 
personnel or appropriate laboratory staff. The Sample 
Disposition Form Is signed and dated by the samph 
custodian personnel, then routed to the file clerk for 
filing with other project Information. 

• If the samples are to be returned, the sample custodian 
removes the sample or sampies from storage, InaJals and 
dates the Sample Disposition Form. The samples, the Sample 
Disposition Form, and a copy of the cHent's 
cha I n-of-custody are then de 11 vered to the shl ppl ng cl erk 
by the sample custodian for return to the client. 

c. Upon receipt of the samples and Sample Disposition Form, the 
shipping clerk signs and dates the form. 

The Sample Disposition Form Is copied and the original form with 
the samples Is returned to the client, along with a copy of the 
client's chain-OF-custody. A copy of the Sample Disposition 
Form and the original chaln-of-custody I s routed to the file 
clerk for filing with other project information (OC file). 
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3. Procedure for Use of the Sample Disposition Form 

a. The project manager separates the sample disposition form from 
the report package, signs the form, and routes It to the sample 
custodian. If the sample Is water or ,wastewater and 
non-hazardous, the project manager may wi sh to properly dl spose 
of the waste. 

• If the project requl res, the prOject manager may hold the 
form for an acceptable amount of time before return or 
disposal. 

• It Is Important that this form be used and not discarded. 
It Is part of the Internal chain-of-custody and ,Is flied 
with the project report. 

• ihe project manager will use action codes such as: 

I - Return to client 
C - Clean 

2 - In house disposal 
D - Dirty 

As a general rule, soil samples will be returned and water 
samples will be disposed of In-house. Hater samples which 
are highly contaminated will be returned. Preserved 
samples, VOA's, and extracted/tainted samples will not be 
returned to the client. Therefore, It Is necessary to note 
clean or dirty to facilitate handling. If a sample has an 
extremely high level of contamination, note the contaminant. 

For In-House Sample Plsposal 

All preserved - Clean - Neutralize/sink 
' Dirty - Toxic waste 

Un-preserved water - Clean - Sink 
Dirty - Toxic waste 

Soil/Sludge - Clean - Trash 
Dirty - Toxic waste 

All VOA's - Clean - Neutralize/sink 
Dirty - Toxic waste 
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EXHIBIT 10 

SAMPLE DISPOSITION FORM 

Da te removed: 
InItIals: ________ _ 

Date shIpped: ______ _ 
Inltl a ls: ________ _ 

RE: Client Project 10: _________________ _ 

PACE Project No.: __________________ _ 

Sample 10 _____ _ 

Dear _________ _ 

All requested analyses of the samples for the above referenced project have 
been completed. Enclosed are the rema'n1ng port'ons -of the samples wh1ch are 
beIng returned to you for fInal dIsposItIon. 

If you have any questIons, please call me. 

Sincerely, 

Project Manager 
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EXHIBIT 9 

August 29, 1991 

Dear Valued Client: 

A new policy has been Implemented In the Sample Receiving Department of PACE, 
Inc. He hope that this policy will be helpful to you. 

Upon receipt of samples Into the laboratory, the Sample Custodian completes a 
Sample and AnalYSis Data Entry Form. This form Is designed to acconmodate a 
short description of the samples received (sample name and/or sample 
reference), the type of container, and a list of the analyses requested to be 
performed on each sample. A copy of this form will be sent to the Client 
(submitter). 

Enclosed is a copy of the Sample and AnalYSis Data Entry Form relevant to the 
samples we recently received from you. Please compare the Information on the 
form to assure that It Is consl stent with your request. If there !s any 
inconsistency or if you have any questions on your prOject, please call the 
PACE Contact Indicated on the Sample and Analysis Data Entry Form. The PACE 
Contact has primary responsibility for monitoring the progress of your project 
through the laboratory. 

It I s a I so part of PACE, Inc.' s Standard Operatl ng Procedure to return all 
samples pertaining to the Information attached that are hazardous materials or 
hazardous wastes to the client at project completion. PACE, Inc. reserves the 
right to return or dispose of all samples at our discretion. 

He have I mp I emented thl s procedure to better serve our c 11 ents, and lfOul d 
appreciate any comments you may have. 

Stneereiy. 

1710 Doug1n Olive N01ln 
Mll'lneJDolls. MN 55~22 
TEL: 6: 2 544·5543 
FAX 51=52533ii 

Offects Strv ... g; MdVIt.poas. MlMtsotl 
T 1mP1. FlolJda 
lowl Clly. low. 
San F''''CISCD. C.JbtOfftll 
<' '-~a5 C·~ "\'~S'!Uf' 

Ciliriolle. NOlin C"o.na 
Ashew •. NoUl'1 C.,OIan. 
Nrw Yo.t. N,w York 
PllISburgfl. Ptnnsvlvan.! 
':l~""'.' > .. ~~-
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1. PACE, Inc. Standard Operatl ng Procedure 15 to return all 
samples of hazardous materials or wastes to the cl1ent at 
project completion. PACE, Inc. reserves the right to 
return or dispose of all samples at our discretion. 
(Exhibit 9) This Is a pre-printed cover letter that 
accompanies the Sample and Analysis Data Entry Form. 

d. The Sample and Analysis Data Entry Form and cover letter is sent 
to the project manager and to the client by the sample custodian 
personnel. 

2. SampJe Return and DisposaJ 

Upon completion of laboratory analysls andlor the project, the lDHS 
automatically prints a report, invoice and sample dl5positlon form. 
This form Is part of the report package and is routed to the project 
manager. 

a. The Sample Disposition Form (Exhibit 10) contains the followtng 
Informatton: 

1. Client name, address, and contact 
2. PACE project number 
3. Client project Identlficatton number 
4. PACE sample Identification number 
5. PACE prOject manager name 
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Responsibilities for SOP ComPliance 

a. The OC manager has the overall responslb!1lty for ensuring that 
the SOP Is Implemented and followed. 

b. The sample custodian personnel 
ensuring that the SOP Is properly 
manager of problems. 

have the responsibility for 
followed, and to notify the OC 

c. All employees checking out samples are required to follow 
procedures. 

G. EXCESS SAMPLE PISPOSITION 

Samples not totally consumed during the analyses are returned to the 
client. It Is the project manager's responSibility to ensure that proper 
disposal has taken place. If the sample Is water or wastewater and Is 
considered non-hazardous by the project manager, It may then (by request) 
be properly disposed of at PACE facilities and not returned to the client. 

1. Notlflcatjon of Sample Retyrn 

The project manager and cl lent receive written notification at the 
time of project Initiation in the following manner: 

a. The project proposal states the following paragraph In its 
Conditions and Terms Statement: 

PACE, Inc. Standard Operating Procedures 
samples of hazardous materials or wastes 
project completion, and PACE, Inc. reserves 
or dispose of all samples at our discretion. 

Is to return all 
to the client at 

the right to return 

This 15 a standard form used by PACE's Marketing Department. 

b. The Samp 1 e and Ana lys I s Data Entry Form states the fo 11 owl ng 
sentence: 

• PACE, Inc. reserves the right to return all samples at our discretion. 

• This form is printed out by the LDMS at sample check-In . 
c. The Sample and AnalYSis Data Entry Form cover letter wi 11 state the following paragraph: 
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EXHIBIT 8 

SAMPLE CUSTODY LOG 

Cuntract:/Project No.: ____ _ Samples No(s). ________ __ 
Date Received: _______ _ 
Recel ved by: ________ _ 
Time: _____________ _ 
HI tness: _________ __ 
Stored In: ___________ _ 

Date 80 TIme Sample ,~~S. Name Hltness 
, ,R"!~~~"d Name Hltness 

Rl!movl!d I/;'mnv 

---

, ~ .. 

- ---

REMINDER: Samples must be returned at the end of the shift. 
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F. SAMPLE/DATA ACCESS AND INTERNAL CHAIN-QF CUSTOQY 

1. ~eneral Policies and procedUres 

PACE has Implemented standard operating procedures. to assure the 
Integrity. of samp 1 es and data so that they are not degraded or 
disclosed to unauthorized personnel. In order to ensure that thIs 
pO"lIcy Is maintained, the laboratory facilities are under controlled 
access. Only employees are allowed into the laboratory facilitIes; 
visitors must register at the front desk. 

Samples are removed from theIr proper location by deSignated 
personnel and returned to the storage area Immediately after the 
requIred sample quantity has been taken. This mInImIzes unnecessary 
time spent searchIng for samples and helps prevent matrIx degradatIon 
from prolonged exposure to room temperature. After the fInal report 
Is sent and clIents are allowed adequate tIme to review the results, 
the samples are properly dIscarded or returned to the client. 

PACE normally completes the sample analysis within 15 working days 
after receipt. HoldIng tImes may require faster turnaround times. 

Upon clIent request, additIonal and more rigorous chaln-of-custody 
protocols for samples and data can be implemented. For samples 
Involving a hIgh degree of confidentIality or potential litigation, 
PACE, Inc. has developed extensive sample and data handlIng protocols 
to assure the scientific and legal defensibility of the report 
submitted. These protocols Include those specified by the USEPA 
Contract Laboratory Program. 

Analysts and technicians follow strict Interna} chaln-of-custody 
procedures to further ensure the validity of all data. All samples 
are signed out in a sample custody log book when they are removed for 
analYSis. The sample 1D. date, time, analyst, and iab of analYSis Is 
recorded in the sample custody log (Exhibit 8) or equivalent. 
Samples are Signed back In noting date, time, and storage location, upon return. 
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Hazardous MaterIals 

Pure product or potentIally heavIly contamInated samples are 
tagged as "hazardous" and stored within a secured area, separate 
from other samples. ThIs area Is used only for hazardous 
samples and Is labeled per OHSA requIrements. 

d. SpecIal Projects 

• yol atlles 

Samples wIthIn a project are stored In sample number order 
In vIal contatners. The holders are then stored as space 
permIts In the Special Project VOA refrIgerated storage 
area. 

e. Asbestos 

No refrIgeratIon requIred. Samples are tak.en ·to asbestos lab 
for storage. 

5. ResponsIbIlItIes for Sample Storage 

a. QC Department Manager/Sample Management OffIcer has direct 
responsIbIlity for ensurIng that the SOP h followed, Si.illjilu 
are stored properly upon recel pt, and refrl gerated storage area 
temperatures are maIntaIned. 

b. Sample custodIans are responsIble for storIng all samples upon 
receIpt into the approprIate storage area, maIntaIning hIgh 
1 eve 1 securl ty for those· samples under cus tody. and for keepl ng 
a current custody sample Inventory. 

c. AnalytIcal personnel have the responsibility of daiiy sample 
storage area maIntenance. dIsposal of old samples. and provIdIng 
space for IncomIng samples In routIne storage areas. 

d. AssIgned IndIviduals are responsIble for maIntaInIng and 
documentIng: (a) refrIgerated storage area temperatures. and 
(b) corrective actIons. 
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SAMPLE STORAGE 

1. General Procedures 

2. 

Samples for analysis are properly stored In the lab according to 
conta 1 ner type. preservatl ve. and type of securl ty requl red by the 
project. 

Samples are 
degradation. 

stored immediately Ilnl"!on ............. 

Refrlgerated Storage Area Malntenance 

receipt to prevent sampie 

All refrIgerated storage areas are maintained at 1"- 4"C. . rhe 
temperature ls monitored and recorded dally. If the temperature 
falls outSide the llmlt of 1"- 4"C. correctlve action Is to be taken 
as follows and appropriately documented. 

a. Temperature Is monitored at 30 mlnute Intervals with the 
refrigerator door closed. 

b. QC Manager I s notified If the problem persists longer than one 
hour. 

c. Samples are relocated to a proper storage environment If 
temperature cannot be mal nta I ned after correctl ve actions are 
implemented. 

3. Routlne Sample Storage 

4. 

a.' Gensjal Samples 

Samples within each prOject are stored In sample number order. 
Waters and soils are generally stored on labeled separate shelves .. 

Specific Procedures 

a. Volatiles 

Samples within a project are stored in numerical order In vial 
containers. The holders are then stored where space permits In 
one of the deSignated volatile organic reftigerated storage areas. 

b. Semi-Volati les 

Samples wi thin a prOject are stored In numerical order in a 
designated. refrigerated storage area. 

I 
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a. If delivered by a client: ClIent Is asked If prevIous 
arrangements were made for analysIs (and wIth whom). The clIent 
completes a chaln-of-custody andlor request for analysis, 
rellnqu,I shes samples to sample custodian personnel, and Is given 
a copy of the C-O-C. 

b. If receIved by courIer or shippIng: 

1st: Routine ClIent FIle Is checked 
2nd: AntIcipate Sample Alert FIle Is checked 
3rd: Sampling Kit Request FIle Is checked 
4th: PACE k.ey clIent contact Is consulted , 
5th: QC department manager is consulted to determIne the 

desIgnated PACE project manager 
6th: InformatIon Is requested from the PACE project manager. 

c. If ana lys lsi nforma tl on can not be determl ned' on the day of 
samp 1 e recel pt, samp I e data entry personne I proceed to ass I gn 
sample numbers and put samples on hold. Follow-up with project 
manager occurs untIl the analyses are determIned and samples can 
be properly logged In. 

3. ReSQQDslbflltles for Sample Log In 

a. QualIty Control Manager/Sample Management Officer 

• Has the overall responsIbility for ensurIng that this 
procedure Is implemented for all samples receIved Into the 
laboratory. 

• Has overall responsibility for ensuring that samples are 
logged in correctly (given that appropriate information has 
been supp II ed>' 

b. Sample Custodian 

• Has the primary responsibility of ensuring that sample 
information Is Input Into the LDMS as described In the SOP. 

• Has the responsibility to mak.e recommendations to the QC 
manager for reviSing the SOP. 
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C. SAMPLE LOG-IN 

1. General PolIcIes 

a. Upon completIng sample receIpt/custody procedures, all sample 
and analysIs data must be complete and documented on the 
cha I n-of-cus tody or ac company I ng forms for I nput I nto the Lab 
Data Management System (LOMS). 

Sample and analysIs data must Include: 

1. ClIent name and contact 
2. ClIent number 
3. PACE project number 
4. PACE project manager 
5. Sample descrIptIons 
6. Due date 
7. LIst of analyses requested 

b. Sample and requested analyses data are Input Into the LDMS. 

c,' 

d. 

All samples receIved are logged Into the LDMS on the day of 
receIpt . 

A Sample and AnalysIs Data Entry 
ImmedIately by the LDMS. 

..... rm (C:4M'e, . _.... "~.''''''"' 

DIstrIbutIon of SADEF: 

• To the PACE Project Manager wIth 
chain-of-custody. <Include a copy 
Report is applicable). 

a photocopy of the 
of· the DI screpancy 

• To the QC project f'le with the orlg1nai chatn-of-custody~ 

• Photocopy to the OrganIc or InorganIc Department Manager as 
it applies for RUSH samples. 

• To the client. 

e. SADEF is to be reviewed against the chaln-of-custody. 

f. Sample containers are labeled with the correspondIng sample 
number and the stamped date of receipt. 

g. Samples are ready for storage. 

I 
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EXHIBIT 7 

PACE, INC. 
DISCREPANCY REPORT FORM 

Urgency Level: 1( __ ) Requl res Irrunedlate attention 
Z( ) Requires attention today 
3( ) Requires attention this week 

31 

Initiator: _______ _ Client: _____________ _ 
Date: ____________________ _ 
Project # ________ _ 

Sample(s) # ___ _ 

Discrepancy (If more space needed, use the back of this form): __________ _ 

To QC Manager: _____________ _ Date: ___________________ _ 

Client Notified? YES ( ) NO ( ) Date & Time: ______ _ 

Project Manager Notified? YES ( ) NO ( ) Date & Time: 

QC Response: 

Project Manager Response: __________________ . __________________ _ 

Cause and Resolution (proposed or carried out): Completed by: 

Manager's Initials: 

PM Signature: _______________________ _ Date: 

QC SI gnature: _______________ __ Date: 

cc: Project File 



f 

r 

., 

EXHIBIT 6 30 

SAMPLE 1.0. AND CONDITION FORM 

ClIent: 
Project nO.: . ____ _ 
Da te Rece Ived: 

SAMPLE CONDITION UpoN RECEIPT CHECKLIST 

Complete checklIst (A) durIng sample receIpt. If any Items are marked "NO," 
complete sectIon (B) of thIs form. OtherwIse, go to record samples. 

(A) 

(B) 

1. Are there custody seals or tapes on the shIppIng 
contaIner? 

2. Are custody seals on the shIppIng contaIner Intact? 

3. Is there a completed Chaln-Of-Custody (C-O-C)? 

4. Do the numbers of sampies received and the sample 
matrIces agree wIth C-O-C? 

5. Are there tags attached to each sample? 

6. Are sample tags, sample contaIners and C-O-C all 
In agreement? 

7. Is the C-O-C complete wIth requested analyses? 

8. Are the samples preserved correctly? 

9. Is there enough sample to do all analyses? 

10. Do the samples have the proper temperature? 

11. Are the sample contaIners Intact (e.g., not broken, 
1 eak. I n9>?· 

12. Are VOA vIals head-space free? 

13. Are all samples wIthIn the holdlna tlmes for 
requested analyses? -

14. Is pH recorded for non-VOA's? 

Explain "NO" i~D", ~ ... __ • 
• .. """ II C' It:'. 

Send a copy of this form to Project Manager wIth DIscrepancy Report 
Form. Copy of both forms remain in the QC fIle. 

Custodian Signature: 

l 
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~;.II1II)I(H Signalure 
- ------ ---- ---------::--:-:--------1 

OtllC Sampled 

ITE,,! •• ,' ",' SAMPLE DESCRIPTIO 
NO, 

2 

3 

4 
•. r 

5 

6 

7 

B 

I 
... --.. ' • •• j" -. .. ,- \ • 

COOLER~OS. 

/\,1,1.111"1.11 COlllnll!llts 

u. 
0 
cj 
Z 

Repo~ To: 

Bin To: 

CHAIN-OF-CUSTODV RECORD 
Analytical Request 

Paco Cllent No. 

Pace Project Manilger 

P.O .• / Billl"l~!R!!:e::!I.~r.~nc~e_. ____ _ Pace PrO/ed No. 

Prolect Nam .. / No. 

Q 
w 
> a: 
w 
(/) 
w 
a: c:i d' ~ Q. 

"l. z z 
:J J: J: > 

• "" to', 

•• I:" " .• ,. " 

ANALY:SES 
REOUEST 

'Requested Due Dllte: 

REMARKS 

• ;0:. .. " ! '.', ~ ., 
"rrt';!'~'l , .. ,' ·~·I··"",~· 

\ 

... f',' 't :~, •..• T " " 'r" .. "' "- .. ' .... " . ~ " 

..• r~· .. t_r_.--'!r· .. :"! .. :· .. I •• !':'··· .... ·• ... ·,' 

" , .. 
... ' ........ --"'.'- "!,.'.- .. :--."". "'-,.-...... ,"':" .••• \.~~,.? ... ~~,~ •• -. '., 

" 

ACCEPTED BY I AFFILIATIOfl 

. ............ ':' , .. 

•••••• 1" . -.~ •••••• ,- ••••• - .' ..... '-f''' .... __ .......... . " ..... , ........... ', .............. ,. ........ .. 
... -'" • '-"';to ..... , ..... _ .. , •. ~ ': ·· .. ·.~ .. ~·t· .:'1', ...... _.4 ... - .. '. ... " ..... -. , .... ,. ~··r-- .. 1·· ... 

.. , ••• , ••• , ....... 4 
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VII. SAMPLE CUSTODy 

A. SAHPLE RECEIPT 

Sample shipments are received at .the sample receiving area. Sample 
custodians verify the number of shipping containers received against the 
numbers listed on the shipping manlfest/chaln-of-custody. Any damage to 
the sh I ppl ng conta I ners or other discrepancy observed Is noted on the 
chaln-of-custody before signing It. A copy Is kept for future reference. 

The external chaln-of-custody must be signed by the carrier for 
relinquishment of samples and signed by sample custodian personnel for 
sampie receipt. The actual chaln-of-custody may be supplied by PACE, 
(Exhibit 5), or may be the client's own form. The chaln-of-custody 
remains In the project file at all times. 

B. SAMPLE VERIFICATION 

Upon arrival of a sample shipment, sample control personnel perform sample 
Inspection. PACE's Sample 1.0. and Condition Sheet (or equivalent) 
(Exhibit 6) serves as a check-off list of procedures to follow and as 
documentation of the following: 

1. Presence/absence of custody seals or tapes of the shipping containers 
and the condition of the seals (I.e., Intact, broken). 

2. Presence/absence of chaln-of-custody; (If present, Is It complete?) 

3. Presence/absence of sample tags; (If present, are they removable?) 

4. Agreement/non-agreement between the samp I e tags,· cha I n-of-custody, 
and any client documentation. 

5. Condition of "the samples when received, Including: 

• Sample temperature 
• Intact, broken/leaking 
• Headspace in VOA vials 
• Sample holding time 
• Sample pH when required 

If discrepanCies are found, the P~CE prOject manager is contacted 
immediately (verbally and by uSIng a Discrepancy Report Form) 
(Exhibit 7). If the project manager is not available, the QC manager 
is contacted for further directions. A copy of a Discrepancy Report 
Form is attached to the project data package. 
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c. SAMPLING PROCEDURES FOR SQILS AND SEPIMENTS 

5011 and sediments are collected according to procedures In the 
latest edition of Test Methods for Evaluating Solid Haste, EPA-SH-846. 

5011 sampling 15 designed to determine the depth and range of 
contamination from spillage or the leach'n; effects of fal" on 
materials stored above ground. If borings are required, the depth 
and placement of the borings are planned by the project 
manager/subcontractor and client, using the suspected range of 
contamination as a guide. 



ell ent : _________ _ 

EXHIBIT 4 

FIELD lOG DATA SHEET 
PACE. Inc. 

HELL SAMPUII!i 

ProJect: _______ _ 

26 

Project 1: ______ _ 
Sample Slte: _______________________________________________________ __ 

Hell Identification and Description: (Locked Not Locked ) Keyl: _____ _ 

10 I nches PVC: Stet I: Sta I nless Stet I: Other: __ Labe led :----

Total Hell Depth (from top of cuing) meters fut Elevatlon: _____ feet 

Static Hater Level (from top of casing) Before Prepumplng: meters feet 

StatiC Hater Level (from top of casing) At Tile of Sampling: meters feet 

Static Hater Elevatlon: ___ feet Hater ColUlln: ___ feet One Cuing Volume ___ gal 

Date Prepumped: 111M Prepumped: ______ Volume Prepumped: _____ gal 

Prepumplng Method Used: Pump Rate: gp. 
Date Sampied: filM Sampled: Sa!llpllng EquIpment Us.d:, _______ _ 

Sample Temperature: ·C Sample pH: ___ Sample SpecIfIc Conductance: ___ umho/clllZ 

Fieid Measurements Temperature Corrected: Yes_No_Metals Filtered In FIeld: Yes_No __ 
Hea ther Condl tlons : _____________________________ __ 

Observatlons: ________________ ~-----------------

Samp Ie Oeser I pt Ion : _______________________________________ _ 

Name and Affiliation of Sampler(s) _______________________ _ 

Hame and AffiliatIon of Inspector(s) Present: _________ ~---------

STABILIZATION TEST 

TIme pH SpecIfIc Conductance Temp. CumulatIve Volume Removed 
(umhos/clllZ) (·C) (ga lions) -

,- .-. 

I 

I 

J 
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PI r ........ TUI' nn",,",,~I"p'" ... ft .... ,.~IUftU.~ ...... .. un ,..11 ...... ,. ... 11 ___ _ 
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Groundwater and surface water sampling techniques employed by PACE 
are In accordance with the EPA Regional IV Standard Operating 
Procedures and Qual' ty Assurance Manu! 1. and the PACE Fi e 1 d Serv1 ces 
SOP Manual. 

Trained field sampling crews are dl spatched to the sl te for sample 
collection and deliver collected samples to the laboratory. 

For groundwater sampling, the water level within the well Is 
determined prior to sampling using an electronIc water level meter, 
then recorded on the fIeld log data sheet wIth all addItIonal 
pertinent information (Exhibit 4). ihe voiume of water in the caSing 
Is calculated and three to fIve times that volume Is purged from the 
we 11. In all cases, the well Is purged until the conductIvity, 
temperature, and pH have all stabilIzed, or the well has been purged 
dry. 

Samples from monitorIng wells are taken with a preci"eaned Teflon or 
stainless steel bailer. BaIlers are precleaned by washIng first with 
detergent, then rinsed .)tlth tap water, trIple rinsed with deionized 
water, and baked at 105 C for one hour. Precleaned bailers are used 
between each sampling point. 

All samples collected for metal s analysl s are preserved with nitric 
ac I d. The ba 11 er to be used for samp 1 I ng I s used for purgl ng two 
Inch diameter wells and a gas-driven centrifugal pump Is used when 
larger volumes of water need to be removed (static water levels of 
less than 25 feet). Hells with static water levels greater than 25 
feet and caSing diameters greater than 3 Inches are purged using a 
submersible pump. 

Quality Control Protocols: 

A. All Quality Control (QC> procedures are as specIfically requIred 
by the method, state, or project requirements. 

B. The USEPA requires as a minimum one matrix spike, one duplicate 
or MSO. one blank, per set of samples of similar matrix with a 
maximum of 20 samples per set. This I ~ a recommended minimum 
frequency for QC, unless stated otherwise by method, state or 
project requirements. A client may also request more frequent 
QC in which case it wi 11 be necessary to collect additional 
samples. 



INORGANIC ANALYTICAL GUIDE 

TABLE 1 (CONT.) 

~ !!!!!! 
S."'!IIe Conta'M" PtasIic or goass 
Pr....".,IV.: .-c 

·ommon Metals Analysis P .. ' .... d ~t. 100 grams 
EPA HOlding TI",.: 6 Monilia 

5.""". Con,....." _ or goass 
P,cwrwatIWII: MHO, C)H < 2 
1!reI_ yo ....... : 100 mI 
EPA HOlding r_: 6 Mon .... 

FL.AME·· I'IIRHACE 
:J-nuneter EPA or SI"",,"rd M.,1Iod SW .... MIlIIod EPA Dr S_rd M._ SW .... M._ 

'nInum m.l 71120 2D2.2 NA 

lT1OI'I\' 204.1 70010 204.2 ~1 

V>«IC 208.3" 70lIO 2IlU 7C61 

"m 201.1 7080 2IlU NA 

"ulUm 210.1 7090 210.2 7081 . 
:...omlUm 213.1 7130 213.2 7131 

~...,m 215.1 7140 NIl NIl 

:::nvum. T otaJ 211.1 7190 211.2 7111 

.. II OI"nlum. He ... va.."r S'anaanI "'0'_ 3128 71!1S-71ge 218.5 NIl 

"'>all 219.1 7200 219.2 7201 • 220.1 nl0 220.2 Nil 

231.1 NIl 231.2 NIl 

~. To::: ;C.J6.1 7380 236.2 NIl 

239.1 7420 239.2 7421 

um SIanISIIa Matncxl 3178 NIl NIl NA 

'.~t.ft'I 2.2.1 7450 NIl NIl 

~ 243..1 .. - 243.2 NIl .-
::ury ,Cole! YICotI 245.1 747!117471 NIl NIl 

'-. ,.,.,.,..." 248.1 7.., 241.2 7481 

"'1'"' 2411.1 7520 241.2 NA 
-."" 25Ll· 7110 NA NA 
.... m 27Q.J·· n40 27!1.2 n., 

,CO'I SIanISIIa _ 303C NIl NIl NA 

'" 2n.l nao 272.2 NIl 
um IT.l.l n70 NIl NIl 

."CO'YUm SIInaara _ XIlI\ 
NIl NIl NIl 

'''~m 
SIanISIIa .... ,_ XIlI\ 

NIl SIInOIrII ........, 304 NIl 
"um 279.1 7_ 279.2 7841 

282.1 7870 282.2 NIl 
:aNUm 283.1 NIl 213.2 NIl 

IOOum 2M.l 7910 2M.2 7911 
289.1 7950 2B9.2 NIl 

, .... .,. .......... ..,. eo.._ PIa_ tlCP): ... SO .... So. Bo. B. C4. c... O. Co. Cu. Fl. I'll. /00;1. 1M ........... So. So. AG ..... n. y. z,,; EPA Cl' _ 2a:l.7 
CI" SW .... ....-..xa 1010 
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Water and Wastewater Analysis 

EPA 
MelPlOCl It.,."..,., 

COl D:.II~ADte "IUIRD"\I 

~2 =Vf9f'_ ArCIrftIICI 

.;.~ "'C'''-' .,., AcMICIIWW 

",.I ~ ..... 
nos ~.nzOfleS 

!.o& D.,.NtaI. EJtIiI't 
;07 P' .1Ir.IAtIW'IeS 

608 :>_"--_PCB'. 
I5Q9 ~:&ttOM:JmIICS ....... lCIa. 

610 "?IF co •• AranIIC~ 
611 ... .-
612 C~ ........ teO~ 

513 c:. ~. 7. 1-1,,== :ZD a XUI 

61. O';~ Pt:uc:aa 
~15 C"~ f"fIfaICIIII 

6"" .' :JUt't;)eaotes 

.. 2S ~.I:w,tMUna. Ac.GI ana ~ 

Solid Waste Analysis 

EPA ... ..- P.,.,.,. 
~-11010 Iota~..., YUIt'II 0r9Mc:t 

"'-90-
eolS Ncn.toQ~V"""~ 

11020 ~YCU_~ 

IIOXI ACIOIH\ Ae\~. ACeD's. 

IlO4O "-
IlO6O - ...... 
80lIO O'I}ara:n~ PI'tIIC1CIn II'G PCB's 

WJO :';.Vo.aturnan::s arc Cvee It ..... 
UIOO Porwu::w. Alc:m.uc ~ 
0':-0 C~IQrW\a"!"1~_ .. 

8,·0 C'~ PftlICIOM 

8 I !oil CI'UCn\l*~ 

82'0 v_a.-
82!o1l S~VCl/r.al.llJ~ 

,---Cc c.ao-o-_ 
CC:US G. CIw~ .... ,,- 5 = _ 
HPl.C "''9''~UYlO =4l4;i'" 
~ 

ECO L« ... -, c...a..n 
1= ... F~ 
F'O , ..... ~ • .., 
'''0 , .... , eo c 
HALL ECftIJl4C ~ NP() _--... 

PlU ~&IO'\ 

- Samp&ll Conlaanetl P- EPA 
TecMiOue P, ... ratllOll P,. .. ",.,",- V ..... f"'" ~CM9 T_ 
GC·HAlL PIT vO""'C 40 aO.vs 
GC·PlO PIT VOAJ4-C 40 "Dow 
GC·FIO PIT VOAWC ............. 40 ~"OhS 

GC·FlO EXT GA/4-C lOCO ~""Da .. 
EXT GAi4-C lOCO 1400_ 

EXT G"'4-C 1CC11 74On... 

GC·NPO EXT G""-C lOCO 7'40 Dow 
GC·£CO EXT G"'4-C lOCO ~''''Dow 
GC-I1O·£CO EXT G"'4-C IIlOO "0 Dow 
HPLC·UVlFluot 01 GC-FID EXT GA/4-C 1000 7'40DooI 

GC-HAU. EXT GA/4-C "III 7'.:1 Dow 
GC·£CO EXT GA/4-C lOCO 7'40 Dow 
GC:MS EXT G"'4-C lOCO 7 40 Days 

GC-FPO 01 NPO EXT G"'4-C lOCO '"40 Days 

GC·£COOlHal EXT G"'4-C ICOD 7"40 0..-. 
GCMS PIT VOA.'4-C: 40 ~. DaYs 
GC;;MS EXT GAl4-C 1(0) ~""o ___ 

- s_Con_ - EM 
T_ _1- p,.....-v •• ..-. v_ -..q,-

GC-HAlL S030 

CC-I'ID S030 
Gc.PIO SIn! 

CC-FlD S030 
GC-FlD l.S5O 
GC·ECD 3SSG 

GC·£CO 'S5O 
GC·FIO 01 £CO 3SSO 

CC·"O 'S5O 
(iC,EeO 3550 

GC·FPO 01 NPO 3550 

Gc·eco 01 HAlL 3SSO 
GC/M$ 5033 

GC/ .. S "'50 

s...'_ ........... u .. 
EXT Eanc:8an ........... ccu:I 011 .... nQ.OIlSlO. 

35.2Q. 3WG .... :a54 
PIT ,."..,.., no 
::='0 5 ... F ..... ~I;I~~ 
loS20 eo ........ • 0 ....... 0" EnIClClft 
~ S'OU" ......... 5OId~ 
~ s.ar.c.-. &. ..... Sat ~ 

SOlD ~ WId hID. o....s ........ L.t:u:J ~ 
Sc:.I ............... .....,.. 

VOAl4""C 140 ... 

VOA'4-C .. Days 

VOAl4-c 1.0... 

VCW4-C "0... 
CA/4-C; 14 0I'f'I 011140 cays •• 
GN4-C 1. C\ivs CIt' 1:110 c..,. .. 
G""-C 14, o.....s 01 7.40 o.-,s'. 
G"'4-C 14 OIYS 01 "40 t..ys •• 

U,A'.a-C ~ 4 C~ 01 7.'<10 DaYl" 

C-,,4'"C ;.; 0,.,.. CIt ,,40 LMys" 

G"'4-C ''';:)IYI CIf' "400.,,." 

GN4-C I. OIV'l CI' 1:44 OIYS" 

vO .... ···C '. 0 • ." 
G.!..'.!"'C .6 OWl CIf' ' • .eo C)ay5" 

~CeftWE , ..... w ........ 
GAo G&&u ~ .... ~ ' ...... '-"- c:. 
VOA ~ Clir9WC""'" -0'" ~ c... v.. 

... , ..... SoIcIutt 
c:or... ~ .. '...... . :Oft "'_.... -e "110 7 a... • E ............ -0 c.-.. ID' 

., ~1oaII"Is...,.. ..... 
NO", 
n.---.tfiOoIIII\ ................ ~ '" 
~._ _ .... ____ ee~ __ '_=;;a; 
~ ... _...EPA~~OID ...... rw'""--.. ... ..., ........ ~ • .... -.~ 
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TABLE 1 

Common Non-Metals Analysis 

P",mele, 

''',,'''''' 
Alk"",,, 

Bacl_ ... Totl.! eo.lOI'm 
&'':11,.". Feell CoIdc:lr'rI\ 

8.JeIlf\I. TDlaI Pilil 

800. SO .. ., 

BOO. 5 O~. CatDCll'\aC*ll.lJ 

eo-a __ 

coo 
c- , 
C_ 

C-... Ro_ 

Cv""'. Toul 
FIuonOI. TOCai 

F\ucIt1Oot. Etec:l1'OOe 

F!uondo ISPAONSI 

Ty ..... 
MetPlOcMII 

EPA D.' 
EPA ~'O.'13I0.2 

Slancwa MeIf"CICI aA 

SIII'OIIG .... 'rea VI.."SC 

SIIl'dMS .. etnoct SU1 

EPA "116.' 
EPA 405.1 

EPA 212.1 
EPA ~ •• 

EPA "0.'14'02 
EPA 110.1 

EPA 3ZS.2r.IZ5.~ 

EPA 330.' 
EPA 335.2 

5 • ..,.,., MeIf'Ut .,3.4. 
EPA :we.2 
EPA :we .• 

Com..,._ 
SW".' Me'hOcIfl', 

II "DDlle'DI, 

9131/9132 

10'0 

G'Iu..OII EPA 413.1 ;070lI07, 

IOn Ovcmot_ EPA 3CO 
(lnciuG1r'19 common anON tu:n u: 
Br"'. cr, F-, '010.-, NO,-. PO ... SO.-, $0,-. , otNt1l 

NltJCqI!". AInmOI'U EPA 350.1!.l5C.2 

N"fDOe". N'lnu. 

HItfOIiIII". Ntlnl' 

pH 

PMSOr'on.tS. T 0111 

SolidS. TOloll 

Sobds. TeN.., VOlollll. 

Sowos. Sellin,,,. 

EPA 351.2I3S1.3 

EPA 3S3.2 

EPA 3S3.2 

EPA 3S3.2 

EPA 3$'.3 
EPA 144.' 

EPA ~ .• 
EPA 1SO.1 

EPA 420.1 

EPA·:)55 .• /365 2 

EPA 365.1/'l6.5.2 

EPA 37Q.l 

EPA 150,l 

EPA 1&0 .. 

EPA '60 1 

EPA 160 2 

EPA 160.$ 

EPA 120.1 

EPA. In. .• 

9200 

Samotl Canla,n,r' ... - E.A 
Pr •• ,,...t,,,,- v ...... ,""'· HOICltlM; TlIN' 

P. G/"'C 'DO ,. 0.." 

p. Gi"'C .;t) ,.0. .... 
Wl(J4OC - 'DO .-.. 
WKJ'''C ':,0 ....... 
"",4OC 'DO .. -.. 
P. G/.·C SolO .. -.. 
P, G/c'C SolO .. -.... 
HNO,c 2 'DO 6_ 

P.G 2DD 21 Do ... 
P. GI.-C. H,so. 2SO 21 Do ... 
p. G/4OC 2SO .. -
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~ .,., ~ """ 
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,_. 
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< 2 100 :8 Oil'" 

IolO ~. 0 • .,., 
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NOlL , ... --~- ....... .....- ......... ... ......-. --.-.. ~- .. ,. --. , .................... -..-l,.·~ ......... "..,.. .. .,.., ........ ....... 
,.,...,.. ... ....-" ....... ---
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7~ S~~le Analysis Data Entry Form Tracking fo; Bottle Piep pc 

Forms will be kept in an Outstand1ng QC file. 

a. When a Report of Laboratory Analys1s is received for the 
project, the Sample Analysis Data Entry Form is moved to 
the Complete QC file. 

b. A copy of the Report of Laboratory Analysis is then routed 
to QC Data Entry and data are entered into the appropriate 
data base. 

c. The data are reviewed by the supervisor of the Bottle 
Preparation Area a.nd signed off as be1ng certified ==ciean ii 

if the following criteria are met. All laboratory 
contaminants shall be at or below the stated detection 
limit. If this criterion is not met, the bottles are 
re-cleaned or discarded and another blank analyzed. If 
criteria are not met, the supervisor of bottle prep works 
with QA department to d1scover and rect1fy· the problem 1n 
cleaning procedures. 

Sample containers, preservatives, and holding times for representative 
analytical groups are listed in Table 1. Refer to 40CFR 136 for complete 
1nformation and details. 



,~ 

I 

i 
* 

SectIon No. -;V~I __ _ 
Page 20 
Doc. No. 671 

3. The last three digits are the lot number. They are 
assigned in sequential order. 

4. When the lot code is assigned, It is documented 
appropriately. 

5. The person who prepared the containers Initials the Lot 
Sheet next to the lot code. 

One container per lot (or at minimum frequency of It) Is used to 
hold a deionized water blank. (ASTM type II) Thls blank is 
analyzed to determine the level of contamination in the lot. 

• The appropriate analyses are performed for the given con
taIner type. 

• Use carbon-filtered, deIonized water for all blanks. 

• Fill all containers, except VOA"s, up to the neck of the 
bottle. 

• Fill VOA"s such that no bubbles are trapped when the vial 
is capped. 

• Label each blank with the following information: 

Client: PACE, QC 

Sample description: (Lot Code) 
Date Collected: 
Collected by: (InItIals) 
Time Collected: 
Analysis: (As Indicated for the bottle type) 
Preservative: (Check appropriate preparatIon) 

6. Comp 1 ete a Cha I n-of-Custody form to accompany the samp I es. 
Client, sample descriptIon, time sampled, preservative 
analysis: as listed on the bottle label. ' 

Report to: (Name of container preparation person) 

Project Name: Container QA 

Requested Due Date: Priority 2 

Matri x: H20 

Route samples and Chain-of-Custody to Sample Check-in. 
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S~'Pl; Contl1ner ~Jal'tv ContiQl and Lot Assignment 

a. Bottles of a given type, prepared In one seSSion, constitute a 
lot. 

b. Lot sizes will vary, depending on the demand for a given bottle 
type. 

c. Hhen a lot I s prepared, It Is as signed an el ght character lot 
code. 

1. The first two characters Indicate the bottle type. 
,. ... 
un. 
MU: 
NT: 
CN: 
PH; 
OG: 
so: 
GV: 
GC: 
GL: 
GS: 
GM: 
HH: 
oc: 
ox: 
RA: 

General Unpreserved 
Metals Unfiltered 
Nutrients 
Cyanide· 
Phenol 
Oil and Grease 
Sulfide 
GC VOA Hater 
GC VOA Sol1d 
GC Q-Amber 
GC Sm Amber 
GC Misc. Refrigerated 
Hazardous Haste 
Total Organic Carbon 
Total Organic Halides 
Radiological 

A complete listing of codes can be found In Section I of the 
LOMS User's Manual (Project & Sample Data Entry) 

2. The next three·dlglts Indicate the bottle size. 

125: 125 mL 
250: 250 mL 
500: 500 mL 
000: 1000 mL and one gallon 
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8. Cap the bottle with a new, Teflon lined cap. 

1. Other COntaIner preparatIon 

1. 

2. 

3. 

Polyethylene bottles (125, 250, 500, and 1000 ml) wIth 
plastiC caps are used to hold samples for general chemistry 
analysis. 

Clear glass bottles (125, 500, and 1000 mL> with foil lined 
caps are used to hold samples with high 011 content to be 
analyzed for general chemistry parameters. 

Amber glass, small neck bottles (500 ml) wIth Teflon-lined 
caps are used to hold samples for total organic halide 
(TOX) analv~ls. - -- ~---~ . .,-

5. procedure; COntal nen for So11 SjII!!I!l es . 

a. VolatIle OrganIc Analysh SjlI!IIIle COntainer preparation for So11 
Samples 

1. Hide-mouth, amber or clear glass containers (65 ml-12S mL> 
with Teflon-lined caps are used to hold samples for 
volatile organic analysis. 

2. The same preparations procedure Is used as Is used In 
preparation of VOA containers for aqueous samples except no 
preservative Is a~ded to the conta'ners. (See #4ai 

b. SemlyoJatlJe COntainer Preparation 

1. Hide-mouth, amber glass jars (250, 500, and 1000 mL> with 
Teflon-lined caps are used to hold samples for semlvolatlle 
analysis. 

2. Prep.aratlon procedures are Identified as those used In 
preparation of semlvolatlle containers for aqueous samples. (See #4b) 

c. Inorganic Container Preparatjon 

1. Polyethylene bottles <125, 250, 500, and 1000 mL> with 
plastic caps or wide-mouth clean glass jars (4 oz., 8 oz .. 
or 32 oz.) with teflon-lined caps are used to hold samples 
for inorganic analYSis. 

2. If the samples contain a large quantity of oil, clear glass 
jars (125, 500, and 1000 mU wi th foi IIi ned caps are used 
instead of the polyethylene bottles. 

3. Container preparation procedures 
used in preparation of general 
samples. 

are identical to those 
containers for aqueous 
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h. Sulfide Container Preparation 

1. Polyethylene bottles (250 mL) with plastic caps are used to 
hold samples for sulfide analysis . 

2. Add 0.5 mL of zinc acetate and NaOH (to pH greater than 9) 
to each container. 

3. Attach a white dot stl cker to the 11 d of each prepared 
container. 

I. Total Organic Carbon <JQC> Container preparation 

1. Polyethylene bottles (250 mL) with plastic caps are used to 
hold samples for TOC analyses. 

2. Add 0.25 mL of 1:1 sulfuric acid. 

3. Attach an orange dot sticker to each prepare~ container. 

j. Radiological Containers preparation 

i. pOlyetnylene bottles (one gallon) with wax coated, paper 
lined caps are used to hold samples for radiological 
analysiS. 

2. Add five mL of 1:1 nitric acid to each bottle. 

3. Attach a pink. dot sticker to the cap of each prepared 
container. 

k. Carbon-Free Deionized (CFDI> Hater Container preparation 

1. One gallon, slJlall-mouth, amber glass bottles with Teflon 
lined caps are used to transport CFDI water. 

2. These containers can be reused after appropriate cleaning. 

3. Wash the bottle In hot tap water and Acatlonox detergent, 
or equivalent. (Amer'can Sclenttf'c Pioducts). 

4. Thrice rinse the bottle with hot tap water. 

5. Thrice rinse with CFDI water. 

6. Bak.e the bottle at 103 0 until dry (at least four hours). 

7. Remove the bottle from the oven. cover the mouth with foil, 
and let coo 1 . 
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e. CYanjde Container preparation 

1. 

2. 

3. 

Polyethylene containers (1000 mL) with plastic caps are 
used to hold samples for cyanIde analysis. 

Add one gram (8 to 10 pellets) or concentrated solution 
<1.5-2.0 ml 6N) of sodium hydroxide and one grail of 
ascorbIc acid to each container. If chlorine Is present In 
the sample, use ascorbic acid. 

Attach a silver dot stlck.er to the cap of each prepared 
container. 

4. Cyanide contaIners have a short shelf life; do not prepare 
In large quantities. (See #6b) 

5. Due to a short shelf llfe, cyanide contaIners should be 
prepared as needed. 

f. phenol Contajner preparation 

1. Clear or amber glass, small mouth contaIners (1000 mL) with 
"poly seal" caps are used to hold samples for phenol 
analysIs. 

2. ~oo i.5 - 2.0 mL of sulfurIc acid, diluted 1:1 from 
concentrate with carbon-ftl tered del on I zed water. to each 
conta i ner. 

3. Attach an orange dot st1 eker to the cap of each prepared 
container. 

g.. OIl and Grease COntainer preparation 

1. Clear or amber glass. wide-mouth containers (1500 mL) with 
foIl lined caps are used to hold samples for 011 and grease 
analYSis. 

2. 1000 mL amber glass containers with Teflon lined caps are 
acceptable. 

3. Add five mL of 1:1 sulfuric acid to each container. 

4. Attach an orange (color-coded) dot stlck.er to the cap of 
each prepared container.· 
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c. Metals ContaIner PreparatIon 

1. Polyethylene bottles (125, 250, 500, and 1000 mL) with 
plastic caps are used to hold water samples to be analyzed 
for metals. 

2. Add a small amount of 1:1 nItric acid to a bottle. 

3. Cap the bottle and shake vigorousiy, being certain the acid 
comes In contact with all Interior surfaces. 

4. Empty the contaIner. 

s. Rinse the bottle and cap thrIce wIth deionized water. 

6. Add the appropriate amount of 1:1 nItric acId, cap, and 
place a red dot on the cap to Indicate the contaIner 
contains nitric acid preservative. 

ContaIner Size 

125 mL 
250 mL 
500 mL 

1000 mL 

d. NutrIent Opntalner PreparatIon 

Quantity 1;1 NItrIc Acid 

0.25 mL 
0.38 - 0.5 mL 
0.75 - 1.00 mL 
1.5 - 2.0 mL 

1. Polyethylene bottles (250, 500, and 1000 mL> with plastic 
caps are used to hold water samples for nutrient analysis. 

2. Add the appropriate amount of sulfuric acid, diluted 1:1 
from concentrate with carbon flltered deionized water, to 
each container. 

Opntalner SIze 

250 mL 
500 mL 

1000 mL 

Quantity J;J SulfurIc AcId 

0.38 - 0.5 mL 
0.75 - 1.00 mL 
1. 5 - 2.0 mL 

3. Attach an orange dot s ticker to the cap of each prepared 
container. 

l 
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3. Assembling VOA vials. 

a. Place ten clean vials upright In a vial box with 
dividers. Recover drying trays wIth foil after vIals 
have been removed. 

b. Add 4 drops of concentrated hydrochloric acid (HCL). 

c. Add (10 mg/40 ml) 0.0081 sodIum thiosulfate If chlorine 
Is present (e.g. drInking water). 

d. Assemble a cap by Inserting a septum In the cap such 
that the Teflon (whIte) sIde Is exposed to the InterIor 
of the vial. 

e. Cap each vial tIghtly. 

f. Repeat assembly procedures untIl all vIals are capped. 

b. SemlyQjatiie container preparat10n 

1. Glass, amber jars (250, 500, and 1000 mL) wIth Teflon lIned 
caps are used to hold samples for semlvolatlle analysIs . 

. 2. Bottles and cap lIners are rInsed wIth reagent grade 
acetone. (Acetone Is a target compound for some EPA 
methodo logl es and a CLP compound. If acetone Interferes 
wIth the analyses, use of hexane and/or methanol may be an 
alternatIve, as specified In the method.) 

a. Acetone Is highly flammable and acetone vapors are 
toxic. 

b. When using acetone, wear latex gloves, safety glasses 
and work In a vented hood. 

c. Pour a small amount of reagent grade acetone In the 
bottle to be rinsed. 

d. Cap the bottle with a Teflon lined cap. 

e. Shake the bottle making sure the acetone comes In 
contact with all sides of the bottle and the cap liner. 

f. Empty the bottle, Invert it on a drying rack and allow it .~ ~i_ ~_._ _ 
... l.V Gil uly. 

g. Cap the bottle with a rinsed cap. 

h. Attach a blue dot to the top of the cap indicating 
the container has been acetone rinsed. 
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Procedures; Opntalners for Aqueous Sam~ 

a. yolatlle Organic <vaA> Sample Container preparation 

1. Vial cleaning procedures. 

a. Hash an entire pacKage of vials In one washing session. 
Never store open pacKages of vials. 

b. SoaK the vials In cleaning solution (one capful of 
Acatlonox detergent, or equivalent, per sinK of 
hot tap water) for 5 minutes. 

c. After soaKing, thrice rinse each vial thoroughly with 
hot tap water. . 

d. Thrice rinse each vial thoroughly wIth carbon fIltered, 
deionized water (CFOI). 

e. StacK rinsed vials In a drying tray (metal tray lined 
with aluminum foil, dull side exposed). 

f. BaKe the vials at l03'C for a minimum of four hours. 

g. Cover baKed vials with aluminum foil such that the d"11 
side of the foil Is In contact with the vials and set 
trays on a lab bench to cool. 

2. Septum and cap cleaning procedures. 

a. Clean entire pacKages of caps and septa .. Do not store 
open bags. 

b. Clean caps and septa separately. 

c. The same procedures used for vial cleaning are used for 
cap and septum cleaning. Follow B through 0 In 
Section 1. 

d. Spread evenly and thinly in 
drying. 

........ ,_ .. 
\,II J Illy tiays to fac'lttate 

e. Dry for one hour at 103"C. Extended periods of heat can 
damage caps and septa. 

f. Place clean caps and septa into a 1500 mL glass con
tainer which has been cleaned. 
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VI. SAMPLING PROCEDURES 

PACE, Inc. receives samples collected by clients and al so has the capabl1l ty 
to perform sampling for clients. PACE prepares or purchases sample containers 
In accordance with EPA-Issued guidelines for container and preservative 
requl rements. Pre-cl eaned containers are obtained from reputab I e vendors and 
preservatives are added as requl red. Technl cal assl stance from all 
supervisory and management staff Is available to clients If needed. 

A. BOTTLE PREPARATION PROCEPURES 

The following Is the procedure used for Sample Container Preparation: 

I. Purpose 

The purpose of this Standard Operating Procedure (SwP) Is to provide 
clear, consistent methods for preparing containers for sample 
co 11 ectlon. Fo 11 owl ng thl s procedure will facl1 I tate accurate and 
consistent analytical results. . 

2 . ADD li cation 

3. 

The policies and procedures contained In this SOP are applicable to 
the personnel In the container preparation area. 

General Policies 

a. Always use new bottles when preparing containers for sampling 
(exception: One gallon, amber glass bottles used for 
transporting deionized water. can be re-used after proper 
c I eanl ng) . These may be commerc I a lly-obta I ned precl eaned 
bottleS. 

b. Always wear disposable latex gloves when handling sample 
containers. 

c. Severa 1 pre para tl on procedures requl re the use of ac I ds as a 
preservative or cleaning agent. 

1. Be extremely careful when working with acids. 

2. Always wear safety glasses and a laboratory coat. 

d. Bottle labels will list the preservatives added and the analYSis 
to be performed, minimizing the probability for error. 

e. Wh7". shipping pre-preserved bottles containing corrosives or 
OXIdIzers, consult proper DOT regulations. 
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Completeness Is a measure of all Information necessary for a valid scientific 
study. For completeness. It Is expected that the methodology proposed for 
chemical characterization of the samples collected will provide data meeting 
QC acceptance criteria following standard laboratory data review and 
validation for at least 9SL of all samples collected. Completeness may also 
be defined as a comparison of the number of tests successfully completed (with 
acceptable QC) to the number of tests requested. Discrepancy reports are 
completed to provide explanation when QC criteria are not met. 

Representativeness Is a qualitative element that Is related to the ablllty to 
collect a sample that reflects the characteristics of that part of the 
environment that Is to be assessed. Sample representativeness Is dependent on 
the sampling techniques used and Is considered Individually for each project. 
It Is specifically addressed In each work plan. 

Comparabiiity is aiso considered during preparation of the work plan. The 
objective of comparability Is to ensure that results of slnillar activities 
conducted by different parties are comparable. PACE uses EPA-approved or 
other methods and procedures to ensure comparabll I ty wi th data from previous 
or following studies. PACE part1ctpates in external and lnteriaboratory 
performance evaluation (PE) studies as additional means of establishing 
comparability In the laboratory. 
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v. OOALITY ASSURANCE OBJECTIVES 

The purpose of the plan is to define procedures for the documentation. 
evaluation. validation. and reporting of data. The objective Is to 
provide a uniform basis for sampling. sample handling. Instrument 
maintenance and calibration, methods control. performance evaluation and 
analytical data generation and reporting. Specific procedures to be used 
for sampling. chain of- custody. calibration of field Instruments (pH. 
conductivity meters. etc.>. laboratory analysis. reporting. Internal 
qua 11 ty control. audl ts. prevent I ve rna I ntenance. and correctl ve actions 
are described In specific sections of this plan. This section addresses 
the objectives of accuracy. precision. completeness. r~-presentat1veness. 
and comparability. 

The QA objectives for precision and accuracy are to achieve the QC 
acceptance criteria specified in the proposed analytical procedures. For 
the organic and Inorganic procedures. the preCision and accuracy guideline 
requirements are specified In the individual methods. 

Field blanks and duplicates are collected and analyzed to assess field 
sampling activities. The results check procedural contamination and/or 
ambient conditions at the site. 

Due to the extensive number of organic parameters and potential mati1ces. 
the development of preCision and accuracy objectives and control limits 
for every matrix Is difficult. This Is typically done with (1) matrix 
spike and matrix spike dupl icate compounds which are added to selected 
samples before extraction and analysis. and/or (2) surrogate spik.e 
compounds wnlcn are added to l!very sample_, before extraction and 
analysis. Although the surrogate and matrix spike analyses do not provide 
statistically valid statements about -precision and accuracy for every 
compound In a sample. they do give the data reviewer enough information to 
make judgements about preCision and accuracy on a sampie-by-sample bas's. 

Inorganic precision and accuracy data are determined by using duplicate 
samples (preciSion), matrix spike and laboratory control samples 
(accuracy). The following procedure is used: 

For a duplicate sample analYSis. at least one duplicate sample is analyzed 
per sample matrix type (e.g. water. soil) and concentration (e.g. low. 
medium) per batch of samples or for each 20 samples received, whichever is 
more frequent, or as specified by state/project requirements. Samples 
identified as field blanks can NOT be used for duplicate samples 
analyses. If two analytical methods are used to obtain the reported 
va 1 ues for the same element for a batch of samples (i. e., Iep, GFAA) , 
d~plicate samples will be run by each method. The relative percent 
dIfference (RPO) for each component is calculated for later use during 
data assessment. 
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IV. LABORATORY ORGANIZATION ANP RESpoNSIBILITY 

The organizational structures for PACE, Inc. are provided In Exhibits I, 2, 
and 3. 

Exhibit #1 

ExhIbIt #2 

ExhIbIt #3 

Illustrates the PACE, Inc. Organizational Structure 

Illustrates the PACE Corporate Structure wIth RegIonal 
DesIgnatIon 

Illustrates the full model on whIch all regIonal 
office structures are based 

Job descrIptIons are provIded wIthIn QualIty Assurance Project Plans, as they 
are desIgned and developed to address specIfIc projects. 
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C. STATEMENT OF POI..I.Cl 

PACE. Inc. Is committed to the policy of providing the highest quality product 
to Its client. The validIty and relIabIlIty of the InformatIon generated Is 
maxImized by the adherence to documented qualIty control procedures and 
qua 11 ty assurance protocols. PACEemphas I zes the appll catIon of sound quaIl ty 
assurance/quality control princIples begInnIng with the InItial planning of 
the project. through all the field and laboratory activities and ultimately to 
the generation of the final report. The principles of data quality 
objectives. representativeness. completeness. comparability. precision and 
accuracy are applied. 

~ PACE Is committed to providing the resources. Including facilities. equipment 
and personnel. to ensure the adherence to rigorous QA/AC protocols. 
IndIVidual Quality Assurance Project Plans are developed for monitoring 
analytical projects to conform with the established QA/QC protocols. 

1 
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This manual details the quality assurance program in effect in the PACE NE Analytical 
Chemistry Laboratory. It is meant to be a teaching tool and source of information for 
laboratory personnel. The Manual is divided into logical sections, each dealing with a 
different phase of laboratory operation, yet all sections overlap and function together to 
form a complete quality assurance program. The Manual is based on Good Laboratory 
Pra, b~cs, common sense, and industry-accepted standard analytical prac·.res. 

The Ma.nual must be read and understood by all laboratory personnel as part of their 
training program. The Manual should also be referred to regularly as a source of 
information. A system of continuous updating is built into the Manual to allow it to 
change as laboratory conditions change or as new regulations are promulgated. This 
manual is a controlled document, which means that its identity, development, 
distribution, and status must be known and traceable at all times. Aii PACE NE 
permanent laboratory personnel will be assigned a controlled copy. 

Whenever a technician or analyst is in doubt as to proper procedures in a specific 
circumstance, the Manual should be consulted. Omissions or errors should be 
immediately reported to the Quality Assurance Officer, for corrective action. IT IS 
TIlE RESPONSmILITY OF EACH LABORATORY WORKER TO ENSURE 
THAT TIlE PROVISIONS OF TIllS MANUAL ARE FOLWWED. Disagreement 
with specific requirements or knowledge of changes causing deviation from the 
procedures should be discussed with the immediate supervisor before further work is 
completed. Laboratory personnel are encouraged to comment on the Manual and make 
recommendations for more efficient procedures. 

The latest revision of each section of the Manual is the applicable rule. Therefore, 
revisions will be announced to aU laboratory personnel. An uncontrolled copy of the 
Manual is offered to clients and regulatory agencies as the definitive quality assurance 
program used at PACE NE. 

1.2 QA Policy and Objectives of the Program 

PACE NE is committed to quality as priority number one. PACE NE's quality assurance 
policy is based on the definition of quality as conformance to requirements; and further, 
on the premise that the requirements are governed by Company policies and standard 

I 

I 
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shall become part of the document control number when the SOP is accepted for 
implementation by PACE NE !!Ianagement SOP's shall be revi~wed lllld 

approved by the Group Supervisor (and Lab Manager for all SOP's ~elated to 
analytical procedures) and the QA Officer, and submitted by the QA Department 
to the Technical Directors and the Regional Director for approval: prior to 
implementation. 

1.3.3 Project QA Manuals 

Project QA Manuals shall be implemented as required. These shall inqude such 
documel:~ as Quality Assurance Project Plans ,". \PP's). For thos~ projects 
which require specific QA/QC criteria, a QAPP which has been approved by a 
_ ..... _ .. 1 ..... ,.._ .................. nrolt""'l,, .. ""_ l:'DA ~r ftpn,,;t.f.,f tn 'PArI: lrt..Jl: h" th. i'ol~."t 
1~6U1ClLVJ.1 Cl6""U,,,,,}, U~U"".L1 ...... "" -... ~ .. , ... ~ y ... "" .. ,. ........... ......... " .. _ ......... ,.- -.... J ,.u ...... r ................ · 

1.3.4 Document Control, Distribution and Revision 
_ _ _ _ _ _. _ _ L _ _ _ 

In order that this document achieve the goals outlined in Section 1.2, it is 
necessary that each PACE NE laboratory employee be familiar with the current 
provisions of this document. It is also necessary that this document r~resent a 
consensus among 'ACE NE Management and operational personnel as to the 
quality level desired and the means to that end. 

Prior to its publication as a controlled document, this manual must be approved 
by the Quality Assurance Officer, the Laboratory Technical Directors, and the 
Regional Director. To obtain such approval, the document proceeds tl/rough an 
iterative process of review and revision, involving the affected managers and their 
designated representatives. The signature page at the beginning of thF manual 
represents acceptance. 

Each time a revision is made to this manual, it must also be approvfd. The 
Quality Assurance Officer must approve each revision. If the revision constitutes 
a complete rewrite of the document, then review and approval by the Quality 
Assurance Officer, the Laboratory Technical Directors, and the Region~ Director 
becomes necessary. The appropriate approval process will be decided in each 
case by the Quality Assurance Officer. 
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operating procedures. This commitment recognizes the need for data to be 
representative of the environmental conditions under consideration, and for data to be 
generated within a system of functions that that is designed to meet applicable regulatory 
compliance criteria. To this end, PACE NE has developed a company-wide Quality 
Assurance (QA) Plan and maintains an ongoing QA Program. Our Quality Assurance 
Program contains provisions for establishing, maintaining and executing protocols which 
lead to results of known, appropriate and acceptable quality; documentation of these 
activities is an integral part of the QA program. No other concern will be permitted to 
interfere with the quality of data PACE NE provides to clients. 

This manual describes the set of policies and principles which guide day-to-day 
operations. Specific protocols are included . J reference and are contained in a series ': 
volumes cited in Section 8.0 of this document. 

1.3 Quality Assurance Documents 

1.3.1 QA Manual 

This document describes management policies related to operation of the 
analytical laboratories. It provides overall guidance regarding acceptable 
practices and discusses each element of the Quality Assurance Program. It 
functions as the Project QA Manual where no other Quality Assurance Project 
Plan, Statement of Work or other contractually mandated project plan has been 
specified. Adherence to the practices described in this manual is required of all 
employees. This manual may be revised and/or superseded only with the written 
authority of the PACE NE Regional Director. Copies of this manual are 
controlled and distribution is administered by the QA Officer. 

1.3.2 Standard Operating Procedures Manuals 

All procedures related to sample collection, storage, preparation, analysis, 
disposal, data validation, data reporting and employee training and safety shall be 
contained in written Standard Operating Procedures Manuals (SOP's). Each SOP 
shall contain the elements outlined in PACE NE SOP QA-553, Preparation of 
SOP's. All sections shall be structured in a step-wise manner using numbered 
sections. An record-keeping requirements shall be described at each step in the 
SOP. Examples of forms used shall be included as tables or figures and 
referenced within the text. Preparation of SOP's shall be the responsibility of 
each Group Supervisor. SOP's shall be assigned a number from the Inventory 
List for SOP's maintained by the Quality Assurance Department. This number 
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1.4 Terms and Definitions 

Accuracy: The degree of agreement between a measulC:d value and the true or 
expected value. 

Aliquot: A measured portion of a sample taken for analysis. 

Analyte: The specifIc entity an analysis seeks to determine. 

~"",;h~: A grouping of samples of similar matrix which are prepared and analyzed 
together with Le same method and the same lots of reagents within the 
same time frame. A sample may be analyzed in a different analytical 
batch than the one wiih which it was prepared. 

Blank: A blank is an artificial sample designed to detect andlor monitor the 
contribution of analyte and non-analyte contamination, instrumental 
background and sample processing to the measurement system. 

Blind SampL :. A sample submitted for analysis whose composition is known to the 

Calibration: 

Comparability: 

Completeness; 

Continuing 
Calibration: 

Control Chart: 

cl1hrn;ttp," hilt 1In1rnnn.,n in. tha. ........ 1., ... 
.......... 1£&1 ........... wr. ""'UUlU"1I LV LJ '"" CUJcu.,i)Le 

The process of establishing the relationship betwf'r 
and known, traceable quantities of analytes of ir 

-Jment response 

Comparability is a qualitative parameter expressing the C( lence with 
which one data set can be compared to another. Compa. e data are 
produced through the use of standardized procedures and t~nniques. 

Measure of the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under correct 
norma! conditions. 

The process of analyzing standards periodically to verify the maintenance 
of calibration of the analytical system. 

A graphical plot of test results with respect to time or sequence of 
measurement, together with limits within which they are expected to lie 
when the system is in a state of statistical control. 

I 

I 
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Control Limit: 

Detection 
Limit: 

DIY Weight: 

Duplicate 
Analysis: 

Duplicate 
Sampie: 

Equipment 
Blank: 

Field Blank: 

Field Sample: 

Holding Time: 

n __ ... C lOot 1n 
C-5-.; J VI. ,""" 

A range within which specified measurement results must fall to signify 
compliance. Control limits may be mandatory, requiring corrective action 
if exceeded, or advisory, requiring that nonconforming data be flagged. 

The minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater 
than zero. 

The weight of a sample based on percent solids. The weight after drying 
in an oven. 

A second measurement made on the same sample extract or digestion to 
assist in the evaluation of precision of analysis. 

A second aliquot of the same sample that is treated the same as the 
original sample in order to determine the precision of the method. 

Special type of field blank used primarily as a check on equipment 
decontamination procedures. Laboratory deionized water is passed over 
sampling equipment after decontamination. 

A quality control sample used to assess . the contamination effects on 
accuracy due to the combined activities of sampling and analysis. 
Typically, it is composed of a reagent and analyte free matrix (deionized 
W"-,,P-'~I -I'-.v-·v··.·u"'.,.'" h" tha. l"lohn'f"02tnrv - \,AJ U] '"u .... ..... ..,,, .... ~ ...... .1. 

A portion of material received by the laboratory to be analyzed, that is 
contained in single or multiple containers and identified by a unique field 
ID number. 

The elapsed time expressed in days from the date of sample collection by 
the field personnel until the date of its processing/analysis. For the 
Contract Laboratory Program, holding times start at the Verified Time of 
Sample Receipt by the laboratory. Holding time requirements are dictated 
by the method or QAPjP. 

• 
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Homoeeneity: 

Instrument 
DetectiOn limit: 

Initial 
Calibration: 

Internal 
Standards: 

Lab. Control 
Sample: 

LABUX: 

The degree to which a property or substance is evenly distributed 
throughout a material. 

The "minimum concentration of a substance that can be mecl$ured and 
reported with 99% confidence that the analyte concentration lis greater 
than zero. The instrument detection limit is generally more sensitive than 
the method detection limit. 

The process of analyzing standards, prepared at specifiptj concentrations, 
to define the quantitative response, linearity and dynamic rarlge of the 
instrument to the analytes of interest. Initial calibration is performed 
whenever the results of a continuing calibration do not confOrm to the re
quirements of the method in use or at a frequency specified in the method. 

Analytes added to every standard blank, matrix spike, matrix spike 
duplicate, and sample at a known concentration, prior to analysis for the 
purpose of adjusting the response factor used in quantitating target 
aIlalyteS. Internal standards are used as the basis for quantitation of the 
target compounds, and are generally applicable to organic analyses. 

A control sample of known composition spiked wiih known 
concentration of analytes of interest. Aqueous and solid laboratJry control 
samples are analyzed using the same preparation, reagents, and analytical 
methods employed for field samples received. 

The Hewlett-Packard A900 based Laboratory Information Management 
System. It is used to collect data from instrumentation and ~reparation 
laboratories for later comblr',ation into final reports. Data is ¢qllected"a 
number of ways including direct ports from instrument computers, 
interactive manual entry direct to the database using HP provided 
procedures, importing data from spreadsheets, and importing batch data 
entered manually. Data is combined, calculated, and formatted either by 
HP provided or custom reporters and stored in directories whe~ it can be 
printed initially for manager review and later as part of a final report. 
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Matrix: 

Matrix Spike: 

Matrix Spike 
Duplicate: 

Method· Blank: 

Method 
Detection 
Limit: 

Performance 
Audit or 
Evaluation: 

Hewlett-Packards' A900 based 3350a Laboratory Automation System. Its 
function is to collect, calculate, and present chromatographic data. The 
system allows the operator to calibrate for, identify and quantitate the 
data. Requantitation is possible without reinjection of the sample. 
Typically the data provided to the analyst by the LAS is entered into 
LABUX for combination with data from the preparation laboratory to 
generate a final report. Alternatively, the preparation information can be 
entered into the analysis sequence on the LAS to generate results corrected 
for preparation volumes, dilutions, and dry weights. 

A quantity of bulk material of similar composition processed or 
manufactureo at the same time. 

The predominant material of which the sample to be analyzed is 

composed. 

Aliquot of sample fortified (spiked) with known quantities of specified 
compounds and subjected to the entire procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

A second aliquot of the sample that is treated the same as the original 
matrix spike sample. The relative percent difference between the matrix 
spike and matrix spike duplicate is calculated and used to asseSS analytical 

precision. 

An analytical con~ol consisting of all reagents, internal standards and 
surrogate standards, that is carried through the entire analytical procedure. 
The method blank is used to define the level of laboratory background, 
contamination, and variation in the associated sample batch. 

Method Detection Limits may be determined using replicate spike samples 
The detection limit is calculated using the appropriate student'S t
parameter times the standard deviation of a series of spiked samples. 

A process to evaluate the proficiency of an analyst or laboratory by 
evaluation of the results obtained on known test materials . 

... 
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Precision: 

Protocol: 

OAPP; 

Quality 
Assurance: 

Quality 
Control; 

Replicate· 
Samples; 

Reporting 
Limit: 

Rounding 
Rules: 

The measurement of agreement of a set of replicate results among 
themselves without any prior information as to the true result. Precision 
is assessed by means of duplicate/replicate sample analysis. 

A stated plan that clearly defines the objectives, methods and procedures 
for accomplishing a task. 

A Quality Assurance Project Plan or QAPP is a project specific document 
that describes the policies, organization, objectives, functional activities, 
and specific QA and QC activities designed to achieve the data quality 
goals of a specific project. 

A system of policies and procedures whose purpose is to ensure, confirm 
and document that the product or service rendered fulfills the requirements 
of PACE NE and its client. Quality Assurance includes quality planning, 
quality control, quality assessment (auditing), quality reporting and 
corrective action. 

A system of checks and corrective measures, integrated with the activities 
that directly generate the product or service, that serves to monitor and 
adjust the process to maintain conformance to predetermined 
requirements. 

A second, separate sample collected at the same time, from the same 
place; for the same anaiysis, as the original saulple in order to determine 
overall precision. 

The level at which method, permit, regulatory and client specific 
objectives are met. The reporting limit may never be lower than the 
statistically determined MDL, but may be higher based on any of the 
above considerations. Reporting limits are corrected for sample amounts, 
including the dry weight of solids, unless otherwise specified. 

If the figure following those to be retained is less than 5, the figure is 
dropped, and the retained figures are kept unchanged. As an example, 
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Sensitivity: 

Split Sample: 

Standard: 

Standard Blank: 

Standard 
Operating 
Procedure: 

Surrogates: 

1l.443 is rounded off to 1l.44. If the figure following those to be re
tained is greater than 5, the figure is dropped, and the last retained figure 
is raised by 1. As an example, 11.446 is rounded off to 11.45. If the 
figure following those to be retained is 5, and if there are no figures other 
than zeros beyond the five, the figure 5 is dropped, and the last-place 
figure retained is increased by one if it is an odd number or it is kept 
unchanged if an even number. As an example, 11.435 is rounded off to 
11.44, while 11.425 is rounded off to 11.42. If a series of multiple 
operations is to be performed (add, subtract, divide, multiply), all figures 
are carried through the calculations. Then the final answer is rounded to 
the proper number of significant figures. 

Capability of methodology or instrumentation to discriminate between 
samples having differing concentrations or containing differing amounts 
of an anal yte. 

A portion or subsample of a total sample obtained in such a manner that 
is not believed to differ significantly from other portions of the same 
sample. 

A substance or material the properties of which are believed to be known 
with sufficient accuracy to permit its use to evaluate the same property in 
a sample. 

An analytical control sample consisting oftne same solVent/reagent matrix 
used to prepare the calibration standards without the analytes. It is used 
to construct the calibration curve by establishing instrument background. 

A procedure adopted for repetluve use when performing specific 
measurement or sampling operation. It may be an industry accepted 
standard method or one developed by the user. 

When employed, these are compounds added to every blank, sample, ma
trix spike, matrix spike duplicate, and standard prior to any processing or 
preparation; used to evaluate analytical efficiency by measuring recovery. 
Surrogate compounds are not expected to be detected in environmental 
media, but are similar to the analytes of interest. Surrogates are generally 
utilized for organic analyses. 
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~'stems Audit: 

Traceability: 

Trip Blank: 

Validation: 

\ .. Limits 

An on-site inspection or assessment of a laboratories' quality control 
. system. 

The ability to trace the source and accuracy or 'I material (i. e. standard) 
to a recognized primary reference source such .. the National Institute. of 
Standards and Technology (NIST) or USEPA. Also, the ability to 
independently reconstruct and review all aspects of the measurement 
system through available laboratory notebooks and documentation and 
reach the same results. 

This blank is used to detect sample a. "·~...mination from the container and 
preservative during transport and storage of the sample. A cle<:.'led sample 
"nntllin~r i~ filled with laboratorv Dure water: anv Dreservative used in the --------- -- ----- ---- - - - - " .. #" ,. 

sample is added; and then the blank is stored, shipped, and analyzed with 
its group of samples. 

The process by which a sample, measurement, method, or piece of data 
is deemed useful for a specified purpose . 

The limits (typically 2 standard deviations either sidf ~& the mean) shown 
on a control chart within which most results are ( d to lie (within a 
95 % probability) while the system remains in a sta" .• ~tatistical control. 
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It is important for efficient laboratory operation that all laboratory employees understand the 
operational structure, specific areas of responsibility and lines of authority within the 
organization. 

It is equally important for laboratory personnel to understand that the structures of the Quality 
Organization may be separate from other laboratory operations but that the quality function is 
totally integrated into every aspect of labor:c,. Jry operation. All laboratory personr 1"1 are 
responsible for knowing and following propel methods and standard operating procw .. fes; 
recording quality control information required by those procedures in the proper location; and 
suspending analyses when quality control criteria are not met. 

The organizational structure of the analytical chemistry laboratory is provided in Figure 2-1. 
Under the direction of the laboratory technical directors, the technical staff of the laboratory is 
organized into the following functional groups: 

Sample Management (Receipt and Log-in) 
Sample Preparation - Organic 
Sample Preparation - Metals 
Wet Chemistry 
Metals Analysis 
GC Analysis 
GC/MS Volatiles Analysis 
GC/MS Semivolatiles Analysis 
n ......... ,..ri;n" 
.I'.~l'vl"u'b 

Project Management (Client Services) 

Each group is headed by a Group Supervisor who is responsible for operations on a daily basis. 
Environmental chemists, analysts, laboratory technicians and laboratory assistants report to the 
Gr~u? Supervisors. See Appendix A for resumes of all technical staff employed as of this 
revIsion date. 

2. 1 Laboratory Organization 

It is the individual responsibility of each analyst and technician to perform their assigned 
tasks according to the applicable SOPs, QA Project Plans, Study Protocols, and Work 
~lans. This includes responsibility for performing quality control analyses as specified 
10 the method SOP and for entering the QC data in the appropriate method control file 
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system. The analyst shall report out-of-control results to the Group Supervisor. 

Group Supervisors shall assure that analysts and technk;~.,s are instructed in the 
requirements of the PACE NE Laboratory QA Manual, stue . ..:dfic QA Project Plans, 
SOPs, Protocols, and Work Plans for the analytical method L·· ,itter procedure. Group 
Supervisors shall review sample QC data at frequent intervals (j-'~igncd to assure that QC 
analyses are being performed at the required frequency, that ( 'llmented in the 
method control file system and that established correcth'dures for 
out-of-control situations are followed and the results documentet.'nsibility 
of the Group Supervis"'r tl) assure that data ave been validatt.... ~ ~ to the 
Laboratory Manager. Group Supervisors shall report to Laboratory 1\,_ ~o 

Laboratory lvIanagers shall be u'ie Technical Directors ilid shall take OVerall responsibility 
for technical conduct, evaluation and reporting of all analytical tasks associated with each 
study. Laboratory Managers assure that approved procedures are documented and 
followed, that all data are recorded and verified and that all deviations from approved 
procedures are documented. Laboratory Managers shall assure that Group Supervisors 
are instructed in the requirements of the PACE NE Laboratory QA Manual, 
study-specific QA Project Plans, SOPs, Protocols, and Work Plans. Laboratory 
ManaQers annrove standards for OC control limits for method' -k with Groun -- ..... ---~.----- - .... . 
Supervisors to bring out-of-control methods back to within estat ptance limits. 
Laboratory Managers shall report to the Regional Director. 

The Quality Assurance Department, under the -ection of the Quality Assurance Officer, 
shall be responsible for conducting systems aUlllts and inspections for compliance with 
this manual, SOP's and QA Project Plans or other project-specific protocols, maintaining 
the archives, maintaining historical files of all QA documents, review;~'! QC charts, 
documenting findings and corrective actions, and reporting findings to - ement. The 
Quality Assurance Officer shall report directly to the Regional Dire PACE NE. 

The PACE NE Regional Director shall designate Laborat, ... er(s)lTechnical 
Director(s) and replace if necessary. The PACE NE Region~ ..... (or shall assure that 
there is a Quality Assurance Department, that personnel and other resources are 
adequate, that personnel have been informed of their responsibilities, that deficiencies are 
reported to Laboratory Managers and that corrective actions are taken and documented. 
Any significant changes to written SOP's shall be authorized in writing by the Regional 
Director of PACE NE. 
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Each new permanent employee receives a four part orientation: a human resources 
orientation, a safety department orientation, a quality assurance department orientation, 
and a supervisory orientation. The human resources orientation involves matters of 
immediate personal concern such as benefits, salary, and company policies. The safety 
department orientay.on is an in-depth examination of the PACE NE Chemical Hygiene 
Plan and safety program, which are consistent with the requirements of OSHA's Hazard 
Communication progilim (29 CFR 1910.1200). The Quality Assurance orientation 
provides tJ.c new employee with information on the P ~CE NE QA program through a 
brief introouction to the QA manual and SOPs, accevU101e recordkeeping practices, and 
the individuals responsibility. The new employee's group supervisor provides the 
employee with a basic understanding of the role of t.'1e laboratory within tile structure of 
PACE, Inc. and the basic elements of that individual's position within the laboratory. 
The training of a new employee concentrates on his/her scientific background and work 
experience to provide the employee with a level of competence so that the individual will 
be able to function within the defined responsibilities of his/her position ASAP. 

Training is a process used to assist laboratory personnel in their professional 
deveiopment. The training techniques utilized include: 

• on-the-job training 
• lectures 
• programmed learning 
• conferences and seminars 
• short courses 
• specialized training by instrument manufacturers 
• participation in check-sample or proficiency sample programs. 

Group Supervisors shall be responsible for providing documentation of training and 
proficiency for each employee under their supervision. The Training Documentation File 
indicates what procedures (SOPs) a technician is capable of performing either solo or 
?nly ~ith supervision. The files shall also include logbook pages and sample reports 
IOdlcatlOg performance of passing QC samples. The Group Supervisor is responsible for 
keeping training documentation updated and current. The QA depa!'tment shall maintain 
a file for each technical employee. In addition to the training documentation, these files 
shall include a current CV and proofs of education such as college transcripts or 
certificates from continuing education coursework or specialized training. 

Temporary employees receive the same orientation as permanent staff with the exception 
of the human resources orientation. 
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Education 

Publicalions 

J.)~~.l' • ... U .... UJVULl 

&!giolllJ! DiT«lOr 
PACE New England. Inc. 

As Regional Director. Ms. McGrazh is responsible for the overall 
managemelll of PACE New England which includes the oversight 
and coordination of Laborazory and Field Operalions. Quality 
Assurance. Suppon Systems, AtiministTalive, anti SaiesiMariceting 
departrnellls. In addition, she serves as liaison for PACE HE on 
behalf of both cliellls and other laborazories within the PACE 
"Aru~ .. ~ 
'''''' "'v,~· 

Prior to joining PACE NE in 1993. Ms. McGrazh served as Vice 
Presidelll and Division Manager of HEr Inc .• cQmbridge Division. 
in Bedjord, MA (formerly CtltTJ;;idge Ar.alytical Associates, !1'.c.), 
from 1989-1993 where her responsibilities included oversight of the 
technical operalions and business developmelll of the division. She 
was Vice Presidelll of Environmelllal Services for one year and 
Director of Analytical Services for twO while employed l!y 
Cambridge Analytical Associazes. Inc. from 1 ::'86-1989. 

Ms. McGrath served in the pOSition of Manager of the Laboratory 
Analysis Depanmelll and Inorganic Section while employed by 
GCA Technology Division. Bedford. MAfrom 1981-1986. 

Previous to her managemelll positions. Ms. McGrath held the 
position of analytical chemist at Kennecott Copper Ledgemolll 
Laboratory. Lexington. MA. 

B.S. Chemistry. Simmons College. Boston. MA 1971 

Ms. McGrath is the authorlco-author'of over 15 publications on 
methods developmelll and comparison studies. waste oil and biota 
a.nalysis. combustion assessmelllS imd waste minimization. 



Experience 

EducaJion 

Continuing EducaJion 

RICHARD L. WELLJ'UJ\I 
OperaJions Manager 
RA.CE New England. Inc. 

As Operations Manager. Mr. Wellman oversees mL. 'ment of 
both inorganics and organics laboratory groups pro- ,'''!g wet 
chemistry. metals prep. metals. pesticide/PCB. vola •. cos and 
semivolatiles analysis. He repom to Ms. McGrath, Regional 
Director. 

Mr. Wellman managed the Inorganic LaboratorieJ '" twO years. 
previous to his present position. Prior to joininc . ltCE, Mr. 
Wellman worked in similar capacities for Resource Anclysts, Inc. 
which was acquired by PACE in June 1992. Mr. Wellman joined 
RAI in 1988 and worked as the GC Lab Director until 1991 when 
his responsibilities changed to managing the Metals Labs and the 
Reponing/Data Review ant! Lab Data Services Depanments . 

• 
Mr. Wellman has extensive experience in the analytical chemistry 
field as a Consultant and Chemist. Mr. Welln'~- . "; ,71'er thineen 
years of experience in Gas Chromatograp" .~ Liquid 
Chromatography, Infrared Spec: UV- VIS 
Spectrophotometry, GPC, and NMR. 

Consultant. Medical & Scientific Enterprises, Sudbury. MA 
Summer 1986 

ConsultallT, Acadia Managem('~r, Bosto; AA Summer 1986 

Systems Specialist, 1984-1985, Group Leader Analytical 
ChemisTry, 1978-1984, DuPontlNEN Products, Boston, MA 

M.B.A., Business Administration, Boston Vniversiry. Boston, MA, 
1987 

B.S., ChemisTry, Vnion College, 1975 

"Environmental Data Requirements·, conference, .~,. ?5, 1989 

"HP RTE System Managers Course·, May 22-26, •. j. 

·Newest Analytical Methods and Techniques·, Hewlett Packard 
Video Teleconference. April 19, 1990 

l 

I 
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SIEPBANIE BECK. 
QuD1ity A,tna'aJICe 0jJicer 
PDI% New England. brc. 

Ms. Beck is responsible for quality assurance activities at Pace 
New England. Inc. She is responsible for auditor training and 
Quality Assurance training for new employees. She peifonns -
internal inspections of PACE HE labs and is responsible for the 
implementation of quality programs at Pace HE. Inc. She reviews 
data for internal and regulatory compliance. Ms. Beck prepares 
Quality Assurance Project Plans. She reviews SOPs. Ms. Beck 
reports to Deborah McGrath. Regional Director. 

Prior to joining PACE HE. INC. Ms. Beck worked in the same 
capacity for Resource Analysts. Inc. which was acquired by PACE 
HE. INC. in June 1992. Ms. Beck came to PACE HE. INC. with 
over 4 years labcrl!tory experience peiforming inorganic c""mistry 
analysis. Ms. be.;/C has over 2 years experience in the ~.ullity 
Assurance department (1990 - present) peiforming the duties to 
assure management thatfacilities. equipment. personnel. methods. 
practices. records. and controls are adequate and in conformance 
with regulations. She has over 2 years experience reviewing 
Aquatic Tax. studies and Organic and Inorganic Chemistry data 
for FIFRA. TSCA. OECD. and FDA compliance as a GLP auditor. 
She has experience reviewing UP data packages. 

QA Officer. PACE HE. INC.. Inc .• Hampton. NH 5192 - Pres 

QA Auditor. Resource Analysts. Inc .• Hampton. NH 4190 - 5192 

B.S .. Environmental Economics. University of New Hampshire. 
1988 

Environmental and Natural Resource Law. 1992 u. of N.H. 
Durham. NH 
Introduction to Computer Validation SQA Annual Meeting 1991. -
Kansas City. MO 
Intra. and Advanced WordPeifect 1991 OMC. Portsmouth NH 
Producing Results with Others. 1991 Millipore. Bedford MA. 
SQA Basic Training GLP SQA Annual Meeting Ocr 1990, 
Orlando FL 
Lorus 123. 1990 Millipore. Bedford MA. 



Fducarion 

Continuing Fducation 

TIIERESA 1. HENNESSEY 
Wtt 0IDnistry Group Supervisor . 
New &gland &gional 0jJia 

Ms. Hennessey is responsible for managing and overseeing all Wet 
Lab worliflow, analyses, spreadsheet review, raw data review, data 
handling and traddng, report generation, review and timely 
completeness. Ms. Hennessey supervises a stoff of 7 - 8 
technicians and is responsible for schetbding work hours, vacarion 
and bi-annual performance and salary reviews. Ms. Hennessey 
reports to Mr. Wellman, lnorganics Laboratory Manager .. 

Prior to joining PACE, Ms. Hennessey worked in the same 
capacity for Resource Analysts, Inc. which was acquired by PACE 
~_ 7. ___ Inl'Y't nn..:'I ..... __ 7 ....... ",,.~ DAr II .. U ... _ .......... __ ,.: ..... ,1 _ ..... _ 
lnJunt: J,77 •• .,,.,,uc:.: c:.:'Ur"VJJ;,U."", .l:VU, """'oJ. ~"~/U~"~J O,"/~ VVc:.:1 

si:r year's experience on the pH meter, Specific Conductance 
Meter, Zero Headspace Extractors, High Pressure Filtration 
System, Spectronic 20, Flashpoint Apparatus, Top Loading 
Balances, Analytical Balance and BTU. Ms. "Hennessey has 
experience in the proper preparation "of sample digests for trace 
metal analysis, including the digestion of tissues, solids, waxes, 
oils, plastiCS and polymers as well as the usual soils and water 
samples. Ms. Hennessey supervised the Metals Digests Lab for 
two and a half years with a staff of 3. For one year, she managed 
both the Wet Lab and Metals Digests Lab with a staff of 11-12. 
She has one year's experience in re-viewing/inal Wet Lab data aru:l 
reports and one year's experience in the use of Lotus Quattro. 

B.S., Environmental ConservationlResource Economics, UNH 
1984 

"General Chemistry" University of New Hampshire, Spring, 1987 

"Leadership Skills for Women" March, 1988 

"Introduction to Lotus", Millipore Corp., Bedford, MA, Nov. 1990 

"Quantatative Analysis", University of New Hampshire 1992 

"Organic Chemistry", University of New Hampshire 1992 
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Education 

Continuing Education 

CLIFFORD CHASE 
Mass SpeClTOmelry Supervisor 
PACE New Englond, Inc. 

Mr, Chase is responsible for supervision of the groups performing 
volatile and semi volatile GCIMS analyses as well as volatile GC 
analyses. Mr. Chase repons to Mr. Wellman, the Operations 

Manager. 

Previous to his present position, Mr. Chase was responsible for 
supervision of the Metals Instrumentation laboratory for twO years. 
prior to joining PACE, Mr. Chase worked for Resource Analysts, 
Inc. which was acquired by PACE inlune 1992. Mr. Chase joined 
RAJ in 1988 and worked as an extractions analyst until 1990 when 
he became OrganiCS Extractions Group Supervisor. Mr. Chase has 
over four years of supervisory experience and a strong background 
in instrumentation. He is experienced in ihe analysiS of 
environmental samples a. ;;! ;;as 6 months training on the Extrel 
ELQ-400 GCIMS, the HP 5880 and HP 5840 GCIFID, and the HP 

589015970 GCIMSD. 

During afive year tenure at the University of New Hampshire, Mr. 
Chase was responsible for analyses, operator training, repair and 
maintenance of lEaL FX90Q F'J'NMR, Instrumentation Laboratory 
Model 951 M and a Varian Cary 219 UVIVIS. 

B.S. Chemistry, University of New Hampshire, 1986 

"Mass Spectral 1l1Ierpretation", University of New Hampshire, 

April/May 1988 

"Aquarius GCIMS Data System Training Seminar", Hewlell 
Packard Co .. Andover, MA, September 13-14, 1988 

"Management Lead Skills Training", Millipore Corp., Bedford, 
MA, July 17,24,31, Aug. 7,1990 

"uv Detector Service Training", Waters Chromatography 
Division, MILL/PORE Corp., Marlborough, MA, April 20-21, 
1992 

I allest that the infonnatioll ill this Curriculum Vitae is true alld accurate. 

Sigllalurc _________________ Date,------
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PAUL RAm 
OrgG'1rics Ertraaiom Lab Supovisor 
New England kgioNJ1 OfJia 

. Mr. Raiti is respDllJ'ible for the supervision of a staff of technicians 
perjonning sample preparation for ABN, PCB, PHC, PNA, 
pesticide and other organic methods. The Organics Prep lAb is 
also responsible for the oil and grease and phenol methods which 
Mr. Raid oversees. As part of the organics sample preparation 
process, Mr. Raiti also perjonns and directs the operation of two 
GPCIHPLC units for sample clean-up. As supervisor, Mr. Raiti 
monitors all holding times and schedult'.s daily worliflow to ensure 
timeliness of all extract preparation. He is also responsible for the 
training of technicians to meet all PACE specific' and general· 
method requirements for data quality. As a supervisor-in-training, 
Mr. Raiti reports to Mr. Rhode, Organics Laboratory Manager, 
who has the ultimate responsibility for the Extractions lAb. 

Prior to becoming the lab supervisor, Mr Raiti had over two years 
experience as a Senior Technician in the vrganics Prep lAb. He 
was hired as a Senior Tech by Resource Analysts, Inc. in 8/90 and 
continued to work in the same capacity after RAJ was acquired by 
PACE in June 1992. Mr. Raiti is fully qualified in all organics 
sample preparation procedures perjonned at PACE. 

B.S., Plant Science, University of New Hampshire, 1989 

A.S., Horticulture, Essex Agricultural and Technical Institute, 
1987 

"Laws in Natural Resource and Environment", University of NH, 
Spring 1991 . 

"Wetland Resource Management", University of NH, Fall 1991 

"Analytical Chemistry", University of Massachusetts, 1992 



Education 

Continuing Education 

PEIFR IEIIAY 
GC OperrIIOrlGroup Sgpervisor 
RtJdjmiOft SIlft:t'J ()jJiar 
New England Rt!gio1llJl 0J/iI% 

Mr. Lemay is responsible for the aTIillysis of PCB's, pesticUks, 
PNA's, PHC's, DI solvents, and Herbicides andfor the supervision 
of three GC aTIillysts. He reports to Mr. RJwde, Organics 
Laboralory MaTIilger. 

Prior to joining PACE, Mr. Lemay worked in the stl1!lt capacity 
for Resource Analysts, Inc. which was acquired by PACE in June 
1992. Mr. Lemay joined RAJ in 1987. While employed aI RAJ, 
Mr. Lemay acquired three and a half year's experience on the 
following GC's: HP 5890, HP 5880, HP 5840, Tracon and walers 
dimension GC using the following detectors: ECD, ELCD, NPD, 
FlD, FPD with either packed or capillary columns. 

Mr. Lemay served as a chemist for Burgess Analytical Laboralor:
North Adams, MA from 1985 to 1987. His duties included 
perjonning chemical analyses on a variety of malerials, sample 
preparation, operation of instruments, evaiuating and reponing 
results, and training new employees. 

Medical DaboralOry Specialist, United Stales Air Force. 1977-
1981 

Intro to GCIMS - Hewlett Packard, 1988 

Occupational and Environmental Radialion Protection, Harvard 
School of Public Health, Aug 1991 
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Educarion 

Continuing Education 

ELIZABETH A. DUPERE 
Qienl Services MaI//lger 
PACE New Engiond. Inc. 

Ms. Dupere is responsible for the operation of the Project 
Management and Sample MaI//lgement Departments of PACE New 
England. Inc. Her duties include the mal//lgement and supervision 
of the daily activities of these depanments. Ms. Dupere repons to 
Ms. McGrath. Regional Director. 

Prior to her present position. Ms. Dupere supervised the Volatile 
Organics Depanmentforoneyear. Bejorejoining PACE NE. inc .• 
Ms. Dupere worlred as an aI//llyst for Resource Analysts. Inc. 
(RAI) which was acquired by PACE. Inc. in June 1992. She joined 
RAJ in 1987 as a technician in the Wet Chemistry Lob. In 1988 she 
became t; GC technician and. in 1990. a GCIMS ter'mician. Ms. 
Dupere has more than three years experience in vlI'''iile organiCS 
analysis and twO years experience in gas chromatography. She is 
experienced in the use of Hall. ECD. FID. FPD. and NPD 
detectors. As a Wet Chemistry lab tecilmcian. she received 10 
months training in wet chemistry techniques. 

B.S .. Biochemistry. University of New Hampshire. 1987 

'Use of Widebore Columns". By Restek. Inc .• Boston. MA. 
Decembc:. 1989 

If Mass Spectrai Interpretation", OJ Bill Rounds J Universir,' oj New 
Hamps/iire. spring. 1990 

• Air Allalysis Symposium" By Tekmar. 1m ..• ~CXl/lglOlI. n •.. , May 
1991. 

"GCIMS Troubleshooting". seminar. Hewlett Packard. Burlillgtoll. 
MA. Sprillg 1992 
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Education 

CHRISTINE PAQUEITE STJ;i.UI:.l< 
Senior DaJ/l Vo.IidalorlIaponer 
New England Regional OjJice 

Ms. Stelzer is priTII/Jrily responsible for the review, validation, and 
reponing of organics data as it penains to special projects. 
Special projects il'.clrule those under USEPA CLP protocol, state 
or government agency protocols, or unique PACE/client contracts. 
Pan of her job involves reviewing Statements of Work, Quality 
Assurance Plans, and Bid Requests to identify special analytical. 
QC, or reponing requirements. Findings are communicated to 
S,ues and Analytical staff to help ensure appropriate bidding and 
compliant analyses. Ms. Stelzer subsequently reviews organics 
dma generated for these jobs to ensure accuracy and scientijic 
defensibility. Ms. Stelzer is responsible for generwing special 
forms and diskettes as required to complete the data package. She 
is the Project Manager/Data Reponing and Delivery Officer for 
the EPA CLP OrganiCS Contract 68D20026. Ms. Stelzer repons 
to Mr. Rhode, OrganiCS Laboratory Mflnager. 

Prior to joining PACE, Mrs. Stelzer worked in the same capacity 
for Resource Analysts, inc. which was acquired by PACE in June 
1992. Ms. Stelzer joined RAI in 1987. She has worked as a 
Technician and Analyst in the Volatile OrganiCS and Semi volatiles 
Lab. She has experience in GC/MS analysis using both packed and 
capillary columns under USEPA methods 624, 8240,524.1,501.3, 
625, 8270 and 1988 CLP protocol. She is also experienced with 
gas chromatographs equipped with FID, PID, and Hall ELCD 
deieciOis!or methods including 601,8010.602,8020. Ms. Stelzer 
has thorough familiarity with the HP RTE software used for 
GC/MS data acquisition and reponing and is projicient in using 
HP LAS and LIMS data systems. She has a thorough understanding 
of USEPA CLP requirements for volatiles, semivolatiles, and 
pesticide/PCB's under 1988 and 1991 protocols. 

Laboratory Technician, Environmental Testing Lab, Chicopee, MA. 

1986 - 1987 

Research Assistant, Elms College, Chicopee, MA. 1985 - 1986 

Laboratory Assistant, Chemical Specialties, Springfield, MA. 1984 

B.A., Chemistry and Biology. Elms College. Chicopee, MA, 
Magna cum laude 1986 



Continuing Educati.on 

Publications 

CHRISTINE STEZZER, continued 

"Systems Maintenance and Wastewater Treatment" Springfield 
Technical Community College, Springfield, MA, 1119-5129, 1987 

Hewlett Packard RTE-6 Operator School by Hewlett Packard, New 
Orleans, LA, September 14-18, 198;r 

"Statistics" Springfield Tech. Comm. College, Springfield, MA, '87 

"Custom Reporting", Hewlett Packa.rd class by Hewlett Packard, 
1988 

Mass Spectra/1nterpretation Course University of New Hampshire, 
April 23 - May 18, 1988 

Career Track Communication Skills Workshop August 17. 1988 

Capillary ChromatograJ'':iJ Seminar Restek, 12/11/89 

"Train the Trainer", semi,,", by l\-/aggif Dean, RAI, 4192 

Wright, M.L., and S.T. Jorey, Y.M. Myers, M.L. Fieldstad, C.M. 
Paquette, and M.B. Clark, 1988. 1nfluence of Photoperiod, 
Daylength, and Feeding Schedule on Tadpole Growth and 
Development. Development Growth and Differentiation, 30, 
315-323. 

Wright, M.L. et ai, 1988. Effect of Changing the LightlDark 
Schedule, the Time 0 .... Onset of the Light or Dark Period, or the 
Daylength, on Rhythms of Epidennal Cell Proliferation. 
Chronobiology International, 5, 317-330. 

Wright, M.L. and L.S. Blanchard, S.T. Jorey, C.A. Basso, Y.M. 
Myers and C.M. Paquette, 1990. Metamorphic Rate as a Function 
of the Light/Dark Cycle in Rana pipiens Larvae. Compo Biochem. 
Physiol., .96A, 215-220. 
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Coruinuing Education 

KERRY HUNTER 
Da1iJ VaUdowr 
New England Regional Office 

Ms. Humer is responsible for the review. validation and reponing 
of organics data (specifically pesticide/PCB packages) as it 
penains to work conducted under specific protocols such as 
USEPA CLP protocol. stare or govemmem agency protocols or 
unique PACE/diem comracts. Ms. Hunter is responsible for the 
generation of specific forms and diskette deliverables required to 
complete a data package. Ms. Hunter repons to Mr. Rhode. 
Organics Laborarory Manager and Technical Director. 

Prior to her position as a Data Validaror. Ms. Humer worked in 
the Reponing Depanmem where she was responsible for the 
generation of commercial repons for organic and inorganic 
analyses. Prior to joining PACE HE, Inc., Ms. Humer worked in 
the same cr:rpacity for Resource Analysts. Inc. (RA"! which was 
acquired by PACE HE. Inc. in June 1992. Ms. Hunter joined RAI 
in 1986 and worked as a GC operator umil1990 when she became 
an anaiYSI for the Product Regisirazioii GiOUp (PRL) of RAJ. In 
this capacity she was responsible for method validation and 
analysis of samples in suppon of GLP aquatic toxicology studies. 
In 1991. she was promoted to Senior Analyst for the PRL. Ms. 
Humer has more than four years experience on the HP 5880. HP 
5840. HP 5890 Capillary ECD. and the Tracor Hall. 5890 Hall. 
NPD. TCD. FID. LAS and EPA software. and HPLC experience 
using the Warers 490. 470. and 430 deteclOrs. 

B.S .• Biology. University of New Hampshire. 1985 

Laboratory Health and Safety - 1986 

Furulamenrals of LC - Hewlett Packard - 9190 

Radiation Safety Training course - Dr. George Chabot. Univ. of 
Lowell - 3191 

Waters service training for 420 and 470 detectors - Millipore 
Corp. - 4191 



Experience 

EducaJion 

Continuing EducaJion 

SIVAKI' BRONSON 
Senior Projea MQIIIlger 
PACE New England. Inc. 

Mr. Bronson serves as a Project Manager for clients who 
specialize in large scale. complex and on-going site work. He 
reviews Quality Assurance Project Plans for completeness. 
appiicabiliry a;,d cor/om'.a.n.ce to estnhlished protocols. QAPP 
information is condensed for Laboratory Project Alert Fonns. 
Negotiates project specifications with clients. insures specifications 
are met by the lab and delivered to the client in the required time 
frame. . Fields questions from a diverse clientele to detennine 
testing needs; issues advice and answers technical questions about 
the lab. data. methodologies. protocols and procedures. He also 
maintains communication channels with the Sales Dept. and the 
Laboratory Staff and serves as the USEPA-CLP contact person f'Jr 
the lab. Mr. Bronson repons to Ms. Beth Dupere. ProJ~ct 
Management/Sample Management Supervisor. 

Prior to joining PACE. Mr. Bronson worked as Director of Sample 
Management for Resource AnalYSIS. Inc. which was acquired by 
PACE NE. Inc. in June 1992. Mr. Bronson joined RAI in 1990. 

Mr. Bronson worked at Laucks Testing Laboratory in Seattle. 
Washington for four years prior to RAI in the capacity of analyst 
and project manager~ 

B.A. Ecology and Evolutionary Biology. University of Arizona. 
Tucson. Arizona. 1985. 

Coursework towards M.S. in Limnology. University of Washington • 
. Seattle. Washington. 9/89 - 5/90. 

Customer Service Seminar. Dun and Bradstreet. held at Nashua, 
New Hampshire, May 1991 



Erperience 

Education 

GRETCHEN FRANZHEIM 
Project MQIUlger 
PACE New England. Inc. 

Ms. Fran;heim currently serves as a Project Manager for clients 
specializing in large-scale. protocol-specific projects. She reviews 
Requests For Proposal (RFPs) and Quality Assurance Project 
Plans (QAPPs) for completeness. applicability and conformance to 
established protocols. She is responsible for communicating special 
project requirements to laboratory staff to ensure adherence to 
protocol or specific client project requirements. Ms. Fran;heim 
serves as primary PACE NE contact with designated clients and is 
responsible for managing analytical projects from onset to 
completion. In addition. she fields questions from a diverse 
clientele to determine testing needs and to answer technical 
questions regarding protocol. methods. reporting and procedures. 
Ms. Franzheim repor's to Ms. Dupere. Ciient Services Manager. 

Previous to her position as a Project Manager. Ms. Franz}teim 
junaioned as a Senior Data Reviewer. Ms. Franzheim was 
responsible for the review of Inorganic CLP data and also served 
as a backup Organics CLP data reviewer. She is experienced in 
the review of environmental data for a wide variety of Organic and 
Inorganic Methods and ProiOcols including USEPA. SAS (Special 
Analytical Services) projects. NJ ECRA. NYASP. NEESA. and 

HAZWRAP. 

Prior to joining PACE. Ms. Franzheim worked jor ResourCe 
Analysts. Inc. which was acquired by PACE in June 1992. She 
joined RAI in 1987 and served in the capacity of Data Review 
Supervisor until June 1992. Her responsibilities included the 
tracking of samples and documents through the analytical process 
while under contract to EPA. She supervised the assembly. review 
and validation of data for Organics CLP case packages. as well as 
handling the responsibility of training staff to perjoml these duties. 

Ms. Franzheim has extensive experience in the chemistry field 
within a variety of areas. Ms. Franzheim gained experience in 
data review and quality assurance at Aquatec. Inc. and a Chemist 
at Ladd Research Industries. Inc. From 1977 to 1982. she taught 
chemistry. biology. physiCS. and mathematics in public schools. 

B.S., Chemistry. St. Lawrence University. 1975 

M.S. Candidate. Environmental Studies. U. MASS. Lowell. MA 



Continuing Eduralion 

GRETCHEN FRANZHEIM, continued 

"Seminar on CLP Organics", Technical Management Consulting, 
January, 1988 

"Mass Spectral Interpretation", University of New Hampshire, 
Durham, NH, April- May, 1988 

"In Search of Excellence", seminar by Tom Peters, October 18, 
1988 

"CLP/Superfund Automated Analytical Data Management Caucus", 
June 28-30, 1989 

"Superfund Data Management Caucus", Ra/;: 
1990 

,~ June 12-13, 

"Sixrh Annual Waste Testing and Quality Assurance _/ .. ,pJsium", 
Washington, D,C., July 16-20, 1990 

"Ward CLP Training Class", Ward Scie1lfijic, Ltd., Burlington, 
MA, Aug. 7-8, 1990 

"Law of Natural Resources and Environment", Un, 
Hampshire, Durham, NH, Spring 1991 

''V of New 

"Industrial Pretrearnlent Poiiution rreveniion" I by l"Jc,;v England 
11Iferstate Environme1lfal Training Center, Westford, MA, February 
12,1992. 

"Environme1lfal Law Update 1992", sponsored by S/lI' 
Bass + Green Professional Association, Nashu~ 
1992. 

'n Phinney 
. April 9, 

"Environmental Chemistry Laboratory", University of 
Massachusetts, Lawell, MA, Fall 1992. 



Experience 

Education 

Continuing Education 

. , .. 

LILLIAN PEPIN 
Projed Manager 
PACE New England. Inc. 

Ms. Pepin is responsible for project management from initiation to 
completion. Ms. Pepin is the point of client contact for projects. 
priorities. prelimif7.ary data, bottle orders and price quotes for 
commercial work and work by special protocol such as CLP. Ms. 
Pepin also serves as liaison for PACE Network projects in which 
PACE New England. Inc. is involved. Ms. Pepin repons to Ms. 
Dupere. Client Services Manager. 

Prior to joining PACE. Ms. Pepin worked in sample management 
for Resource Analysts. Inc. which was acquired by PACE in June 
1992. Ms. Pepin joined RAI in 8/90 and worked in Sample 
Management where she was responsible for the receiving. 
handling. storage. and distribution of incoming samples. Her 
dUiies also included client contact. data entry. maintenance of 
sample storage area security. and sample separation for proper 

disposal. 

Ms. Pepin has significant previous experience in the health care 
industry and has pursued an education in data processing. 

Data Processing Certificate. Hesser College. Portsmouth. NH 
1989 

l'-lursing Assistant Cenifica!e j State of NH 1985, 

"Exceptional Customer Service". Seminar. Dun & Bradstreet. 
Portland. ME May i99i 

..., 



Pd"canon 

Conrinuing Edllcarion 

DAVlDBUCK 
Computu Systems MtIIIIlger . 
New England Regional OffiCI! 

Mr. Buck is responsible jor performing daily. weekly and molllh/y 
housekeeping duties on 1M PACE Network. US. and Ll4BUX 
computer systems. He designs and implemellls new procedures jor 
data entry and reponing. Mr. Buck is responsible jor computer 
networks and their security. Mr. Buck repons to Mr. Jim 
McLeavey. Support Services Manager. 

Prior to joining PACE. Mr. Buck worked in the same capacity jor 
Resource Analysts. Inc. which was acquired IJy PACE in June 
1992. Mr. Buck ho.s had more than jour years experience as a 
Computer Systems Manager and six years ;:-.·ning on Hewlett 
Packard 1000 computers. RTE-AlRTE-6/RTE-I; 13. M 1uck ho.s 
conv'.'":t"d order tracking systems to dtJuo l ."._ .I).ns and 
centralized collection of electronic test data. 

6/92 - Pres Computer Systems Mgr .• PACE. Inc .• Hampton. NH 

1988 - 6/92 Computer Systems ME ., .'1 .• 1. Hampton. NH 

1987 - 1988 Computer Analyst, Sprague Electric, Sanford, ME 

1985 - 1987 Computer Analyst, Fairchild Semiconductor, South 
Portland, ME 

M.B.A. Nasson College, Business Ad-r.i>';:srral'ion, 19:'-

B.S. University of Maine, Mathematics, 1982 

"Second Annual LIMS Conference", June, 1988 

":.4.BSAM Sysrem Manager Course", January, 1989 

"Novell Sysrem Manager", February 1991 

"Unix Basics I and II", December 1991 

"Unix System Manager", January 1992 
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3.0 OBJECTIVES 

PACE NE is committed to the philosophy that quality operations result from quality planning, 
design,and work performance by skilled operational personnel. PACE NE's policy is to 
perform its varied types of technical work in accordance with standard quality assurance 

. practices such as Good Laboratory Practices (GLP) and the EPA Contract Laboratory Program 
(CLP). PACE NE has a Quality Assurance Officer responsible for maintenance of standard 
operating procedures, laboratory audits, performance evaluations, federal and state certifications 

and quality assurance documentation. 

Each laboratory worker is responsible for checking standard operating procedures when 
necessary; fonowing these procedures during routine analyses; recording quality control 
information required by those procedures in the proper location, and taking appropriate 
corrective action including suspending analyses when quality control criteria are not met. 

Objectives of the quality program are: 

• 

• 

• 

• 
• 

• 
• 

• 

to provide a quality organization independent of the pressures of project 
performance with the responsibility and authority for auditing and recommending 

corrective action; 

to provide a quality organization with clear paths of communication with 

management; 

to perform regularly scheduled audits and thereby document an objective 

evaluation of quality-related practices~ 

to promptly identify variances and implement corrective actions; 

to maintain readily identifiable and retrievable records that provide documentary 
evidence of the quality of activities performed; 

to provide procedures for implementing project-specific quality plans; 

to define responsibility and authority for developing and implementing quality . 

plans; 

to provide quality reference documentation for each project. 
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Quality Assurance objectives for measurement data can be expressed in terms of completeness, 
representativeness, accuracy, precision, comparability and traceability. 

3.1 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected. The QA objective for completeness 
is to maximize the number of valid results. This can be attained by: 

e minimizing sample loss and brr', :i'~.! 
• performing sufficient QC samples to document control 
e documenting all aspects of the analytical system 

3.2 Representativeness 

Representativeness is the extent to which reported analytical results truly depict the 
chemistry of the sampled environment. Representativeness is a qualitative objective 
which is optimized through proper selection of holding times and procedures, through 
proper sample preservation, and through prompt extraction and analysis. Refer to Table 
6.1. 

USEPA guidance is followed for sample preservation and field preservation is checked 
upon sample receipt in the laboratory. Refer to PACE NE SOP QA-400, Sample 
Receiving and Identification, current revision. 

Sample holding times follow EPA recommendations. In cases where no formal 
recommendation has been made, the holding time for that analyte in a different matrix 
or a similar analyte in a similar matrix is applied. 

3.3 Accuracy and Precision 

Accuracy and precision data are optimized through the use of analytical procedures that 
minimize biases through the use of standard procedures, through the meticulous 
calibration of a!lalytica1 equipment and by implementing corrective action whenever 
measured accuracy and precision exceed pre-established limits. 

Accuracy and precision are assessed through the analysis of Laboratory Control Check 
Samples. Laboratory generated QC samples, such as method blanks and Laboratory 
Control Spike/Spike Duplicate Samples are used to assess the accuracy and precision of 
measurements due to laboratory activities. QC Samples, such as surrogate spikes and 
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matrix spike/matrix spike duplicates are used to monitor the effects of the sample matrix 
on precision and accuracy. QC Check Samples such as field blanks, field duplicates and 
trip blanks are used to assess the accuracy and precision of both sampling and laboratory 
activities. Accuracy and precision goals for the laboratory are based on laboratory 
historical data, specific method requirements and the requirements of each specific 
project. A more detailed discussion of these goals is provided in Section 11. 

3.4 Comparability 

Comparability is the extl"lt ~o which comparisons among different 'w:asurements of the 
same quantity or quality will yield valid conclusions. Comparability is a qualitative 
objective that will be attained by utilizing standard techniques for sample analysis and by 
reporting analytical data in appropriate units. Comparability between PACE NE 
analytical results and those obtained by other researchers will be ensured through the use 
of EPA, ASTM, and other recognized methods. 

3.5 Traceability 

Traceability is the extent to which results can be substantiated by hard-copy 
documentation. Traceability documentation exists in two forms: that which links final 
numerical results to authoritative measurement standards, and that which explicitly 
describes the history of each sample from collection to analysis. Refer to Sections 6 and 
10 for more specifics on PACE NE procedures. 

, ·1' 
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Sample receiving areas and laboratories shall be equipped with suitable hoods, 
respirators, protective clothing and eye wear, gloves, barrier creams and other measures 
to prevent or minimize staff contact with hazardous substances. Safety equipment such 
as eyewash stations, drench showers, spill adsorbents and neutralizers, fire extinguishers, 
first aid materials, and breathing oxygen shall be available. 

As a matter of policy, PACE NE sh"';. 1I0t accept known initiator explosives, known 
dioxin-contaminated materials or unusual biohazard materials. PACE NE shall accept 
only those radioactive materials for which the isotope and emissions are clearly 
identified, and are in compliance with the terms and conditions of any and all applicable 
license(s). PACE NE shall accept nitroaromatics and nitroamines providing that the 
client makes provisions for disposal of samples with a positive explosive identification. 

A laboratory staff member shall be designated as Safety Manager by the Regional 
Director. The Safety Manager prepares and maintains safety-related SOP·s. conducts 
safety and occupational health orientation, training and review sessions as required, and 
maintains up to date familiarity with safety and occupational health issues pertinent to the 

laboratory . 

The Safety Manager prepares and maintains educational programs as required to comply 
with state and federal "right to know" legislation . 

. The Safety Manager or his designee shall conduct an orientation session with each new 
staff member to familiarize him/her with routine and emergency safety procedures and 
equipment. Generally. the first one to three days shall be devoted primarily to health and 
safety concerns. Eye protection and a lab coat shall be issued to the employee. A 
respirator will be issued, as required, after respiratory protection training. Refer to 
PACE NE NE SOP QA-607. Respiratory Protection. A tour of the laboratory shaH be 
conducted. During the tour, needs for eye, skin, and respiratory protection shall be 
discussed as well as the use of safety glasses, face shields, goggles, partial and full-face 
respirators, ventilated work areas, fume hoods, gloves, barrier creams, and Tyvek 
coveralls. The location of eye wash stations, drench showers, fire extinguishers, and 
first aid equipment shall be shown to the employee and their use shall be described or 
demonstrated. Fire and spill notification, emergency procedures, and evacuation stations 
shall be taught during this session. Refer to PACE NE NE SOP QA-602, Employee 
Training Safety Tours. The orientation concludes with an introduction to potential 

a ,t> 
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chemical hazards and the Material Safety Data Sheets (MSDS). MSDS shall be made 
available for review. 
Employees shall be responsible for their own safety. Laboratory Manag 
Supervisors may require that certain levels of protective equipment be worn . 

Group 
~ their 

judgement it is appropriate. Failure of an employee to wear required .,~"tective 
equipment will result in immediate disciplinary action. 

4.2 Training 

4.3 

Laboratory Manager(s) shall be responsible for sta:t :.raining programs, which may be 
administered by the Laboratory Managers and Group Supervisors. 

Training shall be conducted for each individual on each procedure that he or she is to 
perform. 

No individual shall conduct any analysis, experimental procedure or other professional 
function without continuous direct supervision until f iii in that procedure has been 
completed and the individual's ability to produce acct. . been documented. 

~ining Documentation Form~ and wriuen records of trcuning activities shall be 
generated and maintained by the Laboratory M~agers or Group Supervisors. 

Records of attendance at professional development seminars, conferences, -. Jurses and 
the like shall be kept by the Quality Assurance Department in individual training files 
maintained for all technical staff. Refer to PACE NE SOP QA~556, Training Files. 

Three tiers of security shall be maintained within all PACE NE, Inc. facilities with the 
~'\Jrpose of controlling external influences on samples, analytical processes, and data. 
Th:s helps assure the completeness, representativeness, accuracy, and precision of 
analytical results. 

The first tier of security maintained shall be controlled access to laboratory buildings. 
Exterior doors to laboratory buildings shall remain either locked or continuously 
monitored by a PACE NE, Inc. staff member. Keyless door-locI , ... mbinations shall be 
changed every time an employee terminates employment at PACE NE. Posted signs 
shall direct visitors to the reception office and mark all other areas as o~f limits to 
unauthorized personnel. All visitors to the facilities must sign the Vi,,' ~(·r.;' Logbook 
maintained by the receptionist. All visitors shall be accompanied b, ;:'/1 member 
during the duration of their stay on the premises. The staff memb .;).;1 escort the 
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visitor back to the reception area at the end of their visit where they shall sign out in the 
Visitor's Logbook. Prior to departure of the last staff member at the close of each day, 
all windows shall be locked and all doors checked and locked by the last staff member. 

The second security level shall be within the facility and may be designated as required 
by the Laboratory Managers in consultation with the Regional Director. Individual 
Laboratory Managers or Group Supervisors may close specific areas under their 
responsibility to entry by unauthorized persons. A list of authorized persons shall be 
prepared and signed by the Regional Director. ·Closed Areas" shall be designated by 
prominen rnstings at all points of access. 

The final tier of security shall be comprised of specific secure areas for sample, data and 
client report storage which shall be lockable within the facilities, and to which access 
shall be limited to specific individuals or their designees. Security of sample storage 
areas shall be the responsibility of the Sample Manager. Refer to PACE NE SOP QA-
401, Sample Storage. Security of samples and data during analysis and data reduction 
shall be the responsibility of Group Supervisors and Laboratory Managers. Security of 
client report archives shall be the responsibility of the Quality Assurance Officer. Refer 
to PACE NE SOP QA-550, Data Archives. These secure areas will be locked whenever 
these indi viduais or their designeeS are not present in tile facility;; 

Designated laboratory sample storage locations are designed to limit access to authorized 
personnel only, and provisions for lock and key access shall be provided. No samples 
are to be removed without authorization, which consists of having a worklist requesting 
analysis on an aliquot and without filling out the associated chain-of-custody records. 

Standard business practices of confidentiality shall apply to all documents and information 
regarding client analyses. Specific protocols for handling confidential documents are 
described in PACE NE SOP QA-557. Additional protocols for internal identification of 
samples and data by number only shall be implemented as required under 
contract-specific Quality Assurance Project Plans. 

4.4 Traceability of Standards, Instrumentation, and Data 

Since standard solutions used for analytical method calibration affect all data derived 
from the method, the importance of quality and traceability shall be paramount. 

Laboratory staff may order only materials of certified purity from reputable suppliers. 
Records of reference material purchased shall be maintained by the appropriate 
department. 

I 
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PACE NE strives to purchase only the highest quality materials. To that end, reference 
materials shall be N"lST traceable, EPA certified (CRADA), or Americ~.!l Association for 
Laboratory Accreditation certified whenever possible. 

If assayed materials are unavailable, the material of hi~ ;st purity available shall be 
obtained and assayed in-house before use. 

Reference material containers shall be identified with the standard serial reference 
number and dated upon receipt. 

Bound laboratory noteiJooks shall be used by analysts and ,",hnicians to record 
preparation of working standards from identified reference material. The following 
information shall be recorded: 

date of preparation 
analyst's initials 
source of reference material 
amounts used 
final volume 
serial reference number of that stock solution 

All standards containers shall be labelled with, at minimum (as on small glass ampules), 
the standard serial reference number; when possible, the name, concentration, date of 
preparation and expiration date of the stock standard. 

All diluted working standards not consumed during an analytical session shall be labelled 
fully, including the serial reference number of any stock standard used in its preparation. 

Instrumentation used shall be as prescribed in the SOP for the analytical method. 

All instruments used to collect samples; generate sample results andlor reduce data shall 
be designated by a unique alphanumeric identifier. This instrument identifier shall appear 
on the instrument, in the analysts' notebooks, instrument logbooks andlor 
computer-generated hardcopy for all sample analyses. 

Preventive maintenance shall be provided for all instruments and equipment as specified 
by the manufacturer, or as established by the Laboratory Manager (or Group Supervisor), 
whichever is more frequent. Preventive maintenance shall be conducted in order to 
assure timely, accurate and reproducible analytical processes in a safe laboratory or field 
environment. 

-~. 
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All maintenance activities shall be recorded in either the instrument run log or a separate 
logbook unique to the instrument. 

All data generated in andlor reported from the laboratory shall include reference to the 
person(s) who performed the analysis, the date of analysis, the method used, the 
identification of the instrument and the acceptability of the results in the context of the 
QC system. 

The Labor-atory Control Sheet issued to laboratory departments shall be used to initiate 
a laboratory data file for the project. 

All data pertinent to sample preparation shall be recorded by the laboratory staff in bound 
notebooks with numbered pages, on preprinted bench sheet forms andlor in LABUX. 
If bench sheets are used, the original forms will be retained in a 3 ring binder and a true 
copy will be forwarded to the reporting group for inclusion with the archived report 
package. During the sample preparation process, a preparation sheet shall be prepared 
for the project by the preparation specialist. It shall contain the following information: 

Sample identification numbers 
Date of preparation 
Method reference 
Analyst's initials 
Preparation weights andlor volumes 
Relevant blank 
Spike and surrogate data including the serial reference number and 
the instrumental il{lalysis to be performed on each extract. 

The preparation sheet shall be filed with the Laboratory Control Sheet in the Laboratory 
Project File. 

At the time of sample analysis, the laboratory identification number, amount injected 9r 
otherwise analyzed, any dilution of the original sample andlor extract and other relevant 
sample data shall be entered into either an analyst's notebook or instrument logbook, or 
if possible into the instrument header. 

All data relevant to the calculations should, where possible, be entered onto the 
instrument header including sample weight or volume, final volume, dilution, and spike 
level. 
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All areas of the laboratory in which samples are received, stored, processed, or analyzed 
shall be kept in a condition that minimizes the risk of samples becoming lost or 
accidentally destroyed, contaminated, degraded, misidentified, improperly handled or 
otherwise compromised. The following practices shall be followed to assure that data 
reported represent results on the sample as submitted to the facility. 

AU employees sl-.a11 be responsible for the cleanliness and order of their work areas. The 
Laboratory Manager(s) shall routh~1v tour the facilities noting major and minor 
infractions. These shall be brough, LV the attention of the respective group supervisors 
who formulate and institute corrective action through their staff. 

Each sample, defined as a unit of matrix enclosed by a single container, shall be assigned 
a Laboratory Control Number by the Sample Management staff member who receives 
the sample. Provisions to identify field replicates and additional sample volume shall be 
incorporated into this procedure as described in PACE NE SOP QA-400, Sampie 
Receiving and Identification. 

Cross-referencing of Laboratory Control Numbers and Client Sample lO's shall be 
implemented in Sample Management documents as described in PACE NE SOP QA-400, 
Sample Receiving and Identification. 

Sample analyses shall be identified by Laboratory Control Number in analysts' notebooks 
or instrument logbooks, which shall consist of bound laboratory notebooks with 
prenumbered pages or on pre-pnnted benchsheets. 

Transfers of samples in and out of storage shall be recorded in Internal Custody Records 
maintained by the Sample Manager. 

Standards shall be stored separately from samples and extracted samples. 

Computerized systems for data generation designed in house shall be validated prior to 
implementation and shall contain provisions for password access and additional security 
measures as required. 

Where commercial computer software is used for data generation within PACE NE, the 
software producer is responsible for validation of their system. 
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Samples shall .be analyzed within holding times as specified in Table 6.1,. unless a more 
restrictive holding time is prescnbed under a contract-specific QA Project Plan. 

Samples shall be analyzed and experimental procedures conducted following written 
Standard Operating Procedures (SOP's) which have been approved in writing by 
management. Where PACE NE SOPs differ from EPA or Standard Methods, these 
differences will be noted in the SOP. Refer to Section 8.0, Analytical Procedures. 
Substantial changes to established procedures shall be al ·":I')rized in writing by 
management via anSOP revision process as described in PACE NE SOP QA-553. 

Preparation of SOP·s. 

Departures from SOP's need management approval prior to implementation and shall be 
recorded in the raw data and on an SOP Deviation Form obtained from the QA 
Depa.~ment (Figure 12-1). A copy of the form should be filed with the associated report 

file. 

Laboratory Managers shall assure that samples are scheduled for analysis in compliance 
with the analytical request as issued by the Sample Manager in the form of a Laboratory 

Control Sheet(s). 

A written Worklist System approved by the Technical Director shall be used to assign 
work to preparatory and instrumentation lab staff members. 

4.7 Data Validation 

Each department shall have written procedures for data validation which incorporate the 
quality assurance goals of traceability. accountability completeness. precision and 

accuracy. 

No written reports shall be issued which have not undergone the data validation process. 

4.8 Documentation 

All information related to the quality assurance practices outlined in this manual shall be 
contained in records. This shall include, but not be limited to, standard operating 
procedures. study protocols. results of instrument calibrations, analysis of quality control 
samples. analysis of samples. sample custody and disposal, preparation of standards. 
corrective action reports. audits and inspections. 

The Quality Assurance Office shall keep written inventories of quality-related documents. 
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Chemical reagents, solvents, gases, and standards, supplied by reputable chemical 
suppliers, are used in the laboratory. All chemical reagents used for analyses shall be 
at least· Analytical Reagent Grade". Individual method references may indicate specific 

reagent requirements. 

Materials are dated upon receipt in the laboratory. Solvents are checked for purity 
before use (Section 5.2.2, Solvent Lot Checks). Filters are placed on gas lines supplying 

instruments as an extra precaution. 

All solvents and gases used shall be chosen to assure compliance with specific method 

and SOP requirements. 

5.2 Laboratory Equipment 

5.2.1 Refrigerator/Freezer Temperature Logs 

Refrigerators and freezers are checked every weekday to ensure that they are 
operating properly and within established temperature ranges. All information is 
recorded on monthly data sheets taped to the door of each unit. Routine 
maintenance such as defrosting is performed as needed. Refer to PACE NE SOPs 
QA-800 and QA-801. Responsibility for performing the checks is assigned within 
the laboratory section where the units are located. The QA Department is 
responsible for ascertaining that checks have been performed and that necessary 
corrective actions have been instituted when needed. The QA Department is 
responsible for maintaining all historical temperature logsheets. 

5.2.2 Solvent Lot Checks 

Solvents are checked for trace contaminants on a lot-by-Iot basis. When a new lot 
is opened, the chromatogram for the blank associated with the first samples 
extracted using this new lot is checked for any contamination. All information 
relevant to the check is recorded and maintained in a Solvent Check File. 
Responsibility for performing the checlr.s and maintaining the records is assigned 
to the Extractions Laboratory Group Supervisor. 
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All glassware used in the laboratory is maintained in good condition, cleaned, properly 
stored, and separated according to its specific laboratory application. Cracked, 
excessively chipped or otherwise defective glassware is either discarded or repaired. 
PACE NE's analytical laboratory purchases the majority of glassware from recognized 
commercial laboratory glassware suppliers such as Fisher Scientific and Baxter. All 
volumetric glassware utilized is class • A' certified. 

Each laboratory maintains its own set of glass\·ae, completely independent from the 
other laboratories. Cleaning of glassware is performed in each preparation laboratory 
to ensure that the glassware remains within each laboratory. 

5.4 Glassware Cleaning 

Laboratory glassware is scrupulously cleaned prior to use. Different cleaning procedures 
exist for different types of analyses and glassware. Refer to PACE NE SOP QA-802 
(inorganics), QA-805 (metals preparation), and QA-804 (general organics). 

5.5 Sample Preservation and Storage 

Samples are preserved according to the EPA's recommendations (refer to Table 6.1) 
unless otherwise instructed, and stored to minimize sample contamination. To keep 
samples of differing levels of contamination separate, samples are segregated when high 
levels of contamination are known to be present. The laboratory must rely upon 
information supplied by the sampiing team to document any known hazards. If there are 
samples that are suspected of having contaminants at high ieveis, they are unpacked in 
a hood. For Log-In procedures and supporting documentation, see Section 6 and PACE 
NE SOPs QA-400 and QA-401. 

A holding b: ,; comprised of DI water is placed into the volatiles storage refrigerators 
in the sample Receiving Area to monitor the p,nential of cross contamination. The 
holding blank is created daily for volatiles and analyzed whenever the associated jobs are 
analyzed. 

5.6 Instruments 

Laboratory instrumentation used shall be as specified in the protocoi for ihe analytical 
method. Table 5-1 is a listing of major analytical instrumentation present in this 
laboratory . 
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Preventive maintenance is performed for each instrument by analysts and technicians on 
an ongoing basis and the activities documented in a bound instrument maintenance 

logbook or in the analysts runlogS. 

Corrective maintenance shall be provided as required for all instruments and equipment 
and documented in appropriate logbooks. Factory replacement parts, trained service 
technicians and first quality materials shall be used whenever available. It is PACE NE's 
policy to conduct repairs at the lowest level of complexity necessary and to obtain parts 
direciiy from prima..~i manufacturers whenever possible. The purpose of this policy is 
to rr..lifO lain efficiency, economy and reliability of quality maintenance. 
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ANALYTICAL INSTRUMENTATION 

ITEM QTY. DESCRIPrION 

GC/MS & GC SYSTEMS: 

GC/MSIDS 2 HP 5970 on RTE A900 HP-lOOO 

GCIMSIDS 2 HP 5970 on RTE A900 HP-lOOO 

GC/MSIDS 2 HP 5970 on RTE 600 HP-lOOO 

GCIMSIDS I Extrel ::':.Q 400 on Digital PDP-ll 

GC/(2ECD) 2 HP 5111/v 

GC(2ECD) HP 5880 
..... ,..,-r.oyT'\. rnn, 1 HP 5890 
\.J'-~rjLJ, J."CUJ 

GC(NPD. ECD) I HP 5890 

GC(FID. ECD) 2 HP 5840. HP 5890 

GC(FID. TCD) I HP 5880 dual channel 

GC(PID. HECD) 1 Tracor 540 

GC(HECD.ELCD) 2 HP 5890 

GC(FID) HP 5890 

GC(NPD-FID) 1 Waters Dimension I 

GC(Hall-PID) I Waters Dimension I 

Auto Sampler 9 HP 7673A 

Auto Sampler I Tekmar ALS 2016 

Auto Sampler 5 Tekmar ALS 

Purge & Trap 2 Tekmar LSC 2000 

Purge & Trap 5 Tekmar LSC 2 

Dynamic Headspace Concentrator 1 Tekmar 4000/4200 

Thermal Desorber I . Century ATD 

Auto Sampler 2 HP 7672A 

Auto Sampler I Varian 8050 

Auto Sampler 2 Dynatech PTA-30 

HPLC SYSTEMS: 

LC System-Auto Sampler 6 Waters Assoc. 48 position 712 WISP 

LC System-Chromatography Pumps 5 Waters Assoc. 510 

LC System·Conductivity Detector I Waters Assoc. 431 

LC System-Fluorescence Detector 1 Waters Assoc. 420 

LC System-Pump Controller 3 Waters Assoc. 680 

LC System-RI Detector I Waters Assoc. 410 

LC System-UV Spectrophotometer 2 Waters Assoc. 490E 

LC System-UV Spectrophotometer I Waters Assoc. 441 

LC System·Chromatography Pump I Waters Assoc. 590 

Revised 2/92 
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TABLES-I-CONT~D 

ANALYTICAL INSTRUMENTATION 

ITEM 

HPLC SYSTEMS - CONTINUED: 

LC System-Fraction Collector 
LC System-Fraction Collector 
Post Column Derivatization System 
LC System-WAVS 
Ion Chromatograph 
LC System-UV Detector 1 
LC System-Scanning Fiuorescence Detector 2 
LC System-Tunable Absorbance Detector 2 
LC System Controller & Pump l' 
LC System Temperature Control Module 

METALS INSTRUMENTATION: 

ICP 
ICP 
AA Spectrophotometer 
AA Spectrophotometer 
AA Spectrophotometer 
AA Spectrophotometer 
Vapor Generation Accessory 
Auto Sampler 
Auto Sampler 
Auto Sampler 
Furnace Atomizer 
Mercury/Hydride System 

DATA MANAGEMENT EOUIPMENT: 

Lab Automation System (LAS) 
Lab Information System (LABSAM) 
Tape Backup System (LABSAM, LAS) 
Tape Data Archival (GC/MS) 
Tape Data Archival (GC/MS) 
LAS/LABSAM Terminals 
Personal Computers 
Organic CLP Software 
Inorganic CLP Software 

1 
2 
2 

22 
85 

PESCRIPrION 

ISCO - "Foxy" 
Waters Assoc. 
Watets Assoc. 
Waters Assoc. Auto. Valve Station 

Dionex 2000i 
LDC Spectromonitor II 
Waters Assoc. 470 
Waters Assoc. 484 
Waters Assoc. 600E 
Waters Assoc. TCM 

Thermo Jarrell Ash ICAP 61 
Leeman Lahs Plasma Spectrophotometer 
Hitachi Z9000 Zeeman (4 channel) 
Varian Spectra AA 20AA 
Perkin-Elmer 5100 Zeeman Furnace 
Perkin-Elmer 3100 
VariAn VGA~ 76 
Varian PS-S6 
Perkin-Elmer AS90 
Perkin-Elmer AS60!70 
Perkin Elmer HGA 600 
Perkin-Elmer FIAS 200 

HP 3350 on RTE A900 HP-l000 
HP on RTE A900 HP-l000 
HP 35401 
HP 7970B 
HP 7974 
HP B&W/Color/150 Terminals 
NEC, CompuAdd & Compaq 
Finnigan Formaster 
Telecations 

Revised 2/92 
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TABLES-I-CONT~D 

ANALYTICAL INSTRUMENTATION 

ITEM 

OTHER INSTRUMENTATION: 

Autoanalyzer 
IR Spectrophotometer 
Total Organic Carbon Analyzer 
Total Organic Halide Analyzer 
Liquid Scintillation Counter 
UV -Vis Spectrophotometer 
Vi sable Spectrophotometer 
Analytical Balance 
Analytical Balance 
Analytical Balance 
Top-ioading Baia:;e 
Top-loading Balance 
Top·Loading Balance 
Top·Loading Balance 
pH Meter 
pH Meter 
pH Meter 
Conductivity Meter 
Rot2f) l'xtractors 

1 
1 
1 
1 

1 
2 
2 
I 

1 
4 

DrSCRIPfION 

Lachat Quic1r("hm AE 
Perkin Elr •. 420 
Astro 20.: 
Dob.mvm 
LK,~' "" t 114 R .. ckbeta 
Bat: '. x Lomb Spectronic 601 
Mi"C'n ~0Y 301 
Mettle, F£":11)() 
Mettler H3,AR 
.. merlcan Sci, Prod. SP 182 

:erican Sci. Prod. Z3000 
-rlcan Sci. Prod. Z410 

or P1400 
EK-I200A 
JIll 43 
Janll 
Electronics 6071 

)cientific Model 32 
ciated Design Model 3740-12-BRE 

Revised 2/92 
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Chain-of-Custody encompasses three major elements: . field sampling, laboratory analysis and 
final data file. A Chain-of-Custody (COC) document may be the means in some types of legal 
proceedings by which evidence of custody of samples from time of receipt to completion of 
analysis is proved in the courts. PACE NE has implemented standard operating procedures to 
ensure that sample custody objectives of traceability and responsibility are achieved for every 
project. This section covers quality related activities from the receipt of samples at the laboratory 
through the issuance of final analytical data and the storage of data in its final data file. 

6.1 Chain-of-Custody 

The National Enforcement Investigations Center (NEIC) of EPA defines evidence of 
custody in the following manner: 

1. 

2. 

3. 

A ... 

It is in your actual possession, or 

It is in your view, after being in your physical possession, or 

It was in your possession and then you locked or sealed it up to prevent 

tampering, or 

It is in a secure area . 

Samples may be physical evidence and should be handled according to certain procedural 
safeguards. Field pe~sonnel or Client representatives complete a Chain-of-Custody Form 
for aU sampies. Samples are received by L'1e laboratory accompanied by these forms. 

The sampler should provide the following information: 

• Client project name 

• Project location 

• Field sample number/identification 

• Date and time sampled 

• Sample type 
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• Preservative 

• Analysis requested 

• Sampler signature 

• Signature of person relinquishing samples 

• Date and time relinquished 

• Sampler remarks 

• Custody Seal Number 

:. No. QAM-002 
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The record is filled out completely and legibly. Errors are corrected by "rawing a single 
line through and initialing and dating the error. The error is also "error coded" to explain 
the reason for the correction (refer to Table 9-1). The correct information is then 
recorded with indelible ink. All transfers of samples except to and from commercial 
couriers must be recorded on the Chain-of-Custody via the "relinquished" , "received 
by" sections. All information except signatures may be printed. 

When r,amples are received into the laboratory (refer to Sectio:; o.J), Sample 
Management Personnel sign the Chain-of-Custody, verify their i~',egrity as they are 
unpacked and explicitly state in the receipt records whether the {: ,J.:Iil·of-Custody seal 
is intact, whether the sample is received intact or broken, a"" whether the sample is 
appropriately identified. This information is documentr the Sample Receipt 
Condition Report (SRCR) and the client is contacted if any c _,>encies or Jblems are 
found. If the integrity requirements are met or when any discrepancies ar' solved, the 
sample is assigned a laboratory identification number, the sample is stored in the 
appropriate refrigerator and the pertinent information is entered into the Laboratory 
Information Management System (LlMS). Once samples are in the laboratory, an 
Internal Custody Record is generated to track the transport and status of each sample 
within the laboratory. After sa .... ,.,lc log-in, a project file is started by the Sample 
Management Group Supervisor :h includes the Chain-of-Custody record and all 
sample receipt documentation. Further detail on internal laboratory custody procedures 
is provided in subsequent subsections. 
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6.2 Sampling Kits 

In general, sampling kits comprise the following: 

• Sampling containers 
• Preservatives (upon request) and appropriate MSDSs 

• Chain-of-Custody forms 
• Custody Seals (upon request) 
• Sample labels 
• Packing Material 
• Shipping containers 
• Ice Packs 
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Sample kit requests are received by the laboratory personnel (generally the Sample 
Manager) from a Project Manager or sampling team members via telephone request, 

memo, or facsimile. 

Based upon the specific request, the Sample Manager or Project Manager determines the 
appropriate containers, preservatives and the necessary volume/quantity to specify for the 
analysis. This information is outlined in Tables 6-1. Refer to PACE NE SOP QA-402, 

Bottle Orders and QA-403. 

6.2.1 Sample Containers 

YOA vials (40 mL) are purchased pre-cleaned from Industrial Glassware. 

Sample bottles for all analyses other than YOA are purchased from Fisher 
Scientific. AI! glass and plasticware is purchased in lots of about 15-50 cases per 

size and type of bottle. 

An intemallot number is assigned to each batch of bottles purchased so that each 
batch may be tracked and tested for cleanliness. One or two bottles per batch per 
type of analysis is taken at random and tested. PACE NE tests its glassware for 
cyanide, 23 metals, acid/base/neutrals, pesticides, PCBs, and volatile organics as 

follows: 
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Sampling and Presenation Requirements 
Required VoI_ Hold;'" 

. Parameter Me1hod It C;onllinen1 Pntervation .Ii!!!£. (in day.) 

2wnisI: 
EPA 524.11524.1 3 X ~ mI GIIas vial HCI; 4°c2; No headop •• e Drinkinl w ... r GCIMS VOA 14 

W .... w ... r GCIMS VOA EPA 6241SW846 8240 2 x ~ mI Gil .. vial HCI; ,ocO; No beadapac. 14 
Pu'lClble Halocarbont EPA 6011SW846 8010 2 • ~ mI GIIas vial HCI: '0c2; No headapace 14 
Aromatic. EPA 6OlISW846 8020 2 x ~ mI Gil .. via) HCI; ... c2; No bcadspace 14 
Acrolein. Acrylonitrile EPA 603/SW846 8030 2 • ~ mI Gil .. vial pH 4-5: '°el No beadapac. 14 
TOX (Total Olia';. H.lide.) subcon1rlcted lSO mI GII .... mber HoSO.: 4°C: No b •• dop ... 7 
Acid~~ N'oet!t!'!!! EPA 6lS/SW846 8170 1000 mll30 I GII .... mber 4°el 7(14)/~ 

Pesticides/PCB', EPA 601/SW846 1010 1000 mlI10 I Gil .. NaOH.ii;zSO.,pH 5 .. 9;4 ~C2 i(i4ji40 
Carbamat. Pesticides EPA 531.1 120 ... : GIIas 3.6 mI Monocbloroa •• '" acid 

buffer pH 3: Freeze ... 
Herbicides (SDW A) SM 509A1SWI46 1150 1000 mll30, Gil .. '°el . 7(14)/~ 

Petroleum Hydrocarbons--OCIFID A5TM 1).3321·78 1000 ml130, GIIas HoSO.: 'oC 7(14)/40' 
PetrOleum nyanx:atb0ii5-IR EPA 415.1 1000 mll30 B Gil .. H,sO.: 4°C 21 
Polynuclear Aromatics EPA 610/SWI46 1100 1000 ml130 I GI .... amber - 4°el 7(14)/~ 

Oil &. Grelse • Gravimetry EPA 413.1 1000 mll30. GIIas 1+1 HCI: 4°C lJ 
Oil &. Gn:asc .. IR. EPA 413.2 1000 mll30, GIIas 1+1 HCI: 4°C 21 
NM2P EPA 625ISW846 1270 1000 mll30 I Gil .. 4°C 7(14)/~ 

Total Phenolics EPA 420.3 200 ml130, GI.D •• mber HoSO.: 4°C 21 
Dioxins subcontracted 1000 ml/IOO. Gil .. 4°el 7(14)/~ 

Metals: 

Mercury 245.1n470 (7471) 50 millO, HNO, 21 
.A_rsenio: & S~lenium EPA 200nOOO Scrie. SO mil 10 • HNO, 110 
Lead, Thallium. Antimony EPA 200nOOO Serie. SO millO, HNa, iiO 
All other metals (lCP metals) EPA 200.71SW 6010 SO millO, HNO, 180 

plus Hardness SM 314A1EPA 200.7 (Included) HNO, 180 

Th.: following clements can be analyzed by lCP: AI, Ag, B, Ba, Be, Ca, Cd, Co. Cr. Cu, Fe. K. Mg. Mo. Mn, Sit Sr, Sn. Na, Ni. Pb, Ti. V and Zn 
in water, wastewater, and digested IOlids. As. Po (water), Se, Tland other metals nonnally analyzed by furnace may be determined by ICP but onlywhh 
reduced sensitivity and therefore higher detection limits. He is analyzed by cold vapor. 

NOTE: If duplicates and spike. arc required. triple the IImplc volume (or Wlter umple •. 

EPTOX 
TCLP 

VOLATILES 
SE.\UVOLATILES 
MERCURY 
METALS EXCEPT MERCURY 
PESTslIIERBs 

SWI46 1310 
Fed.Reg.Vol. S5 
June 29. 1990 
Rules and R.eg. 

lSO ,rams 
2S0grams 
(2 X lSO , .ontainen 
if VOAl are required) 

N/A 
4°C 

FROM COLLECTION FROM TCLP EXTRACTION 
TO TCLP EXTRACTION TO PREPARATIVE EXT'N 

14 N/A 
14 7 
l8 N/A 
180 N/A 
14 7 

N/A 
See Below 

FROM PREP EXT'N 
TO ANALYSIS 

14 
40 
18 
180 
40 



E 
--- -- __ v • ~~ ..... '.r"nuDnV A T1<"n PAC NEW t;N\iLAl'Il.I, 1i,,,,vn~ ~~~- - -'-

mLE: Quality Assurance Operations Manual 

Table 6-1, continued 

Doc. No. QAM-002 
Section No. 6.0 
Revision No.2 

Date: 3/93 
Page 5 of 13 

Sampling and Preservation Requirements 

Parameter 
Method 

lnQ!lanicl! 
Acidity 

EPA 305.1 

Alkalinity 
EPA 310.1 

Asbestos 
luJ)eonlncted 

Bromide EPA 300.0 

BOD 
EPA 405.1 

BTU 
ASTM 0 240 

Chloride 
EPA 300.0 or 3lS.1 

Chlorine upon Combustion (oil) ASTM 0 129-64/300.0 

Chlorine. ",¢,jjdual APHA 45OQ-CLG 

COD 
EPA 410.4 

Colifonn Bacteria subcontracted 

Color EPA 110.2 

Conductance EPA 120.1 

Cyanide. Total EPA 335.21SW 9010 

Cyanide, Ammenablc EPA 335.tlSW 9010 

Flashpoint ASTM 093-77 

Fluoride EPA 340.1/340.2 

Fonnaldchyde NiOSH 3500 mod 

Grain size CdI")' sieving) EP AlCE-81-1 

Hexavalent Chromium SW8467196 

Ignitability SW846 1010 

MBAS (Surfacunts) EPA 4lS.I 

Nitrogen - Ammonia EPA 350.1 or .3 . - Nitrate EPA 300.0 or 353.2 

- Nitrite EPA 300.0 or 354.1 

Nitrogen - Nitrate + nitrite EPA 353.2 

-TKN EPA 351.3 
- TON (NH, & TKN) EPA 350.3/35\.3 

Onho Phosphate·P EPA 365.1 or .3 

Partid.: siz.: ( ..... et digestiop) EPA/CE-81-1 

pH EPA 150.1 

Phosphorus, Total I'PA 365.3 or .4 
Radiology· R, U, Aipha.B'::La,Gamma 5ubcOiHficted 

Radon subcontracted 

Reactivity- Sulfide Spot Test SM 427.3C 
Reactivity· Cyanide Spot Test SM 4121 
Reactivity· Releasable Cyanide SW 846.S".7.3.3.2 

Reactivity· Releasable Sulfide SW S46,Sec.-/.:3.4.i 

Silicate. Reactive EPA 370.1 
Solids, Settleable EPA 160.5 
Solids. Total (TS) EPA 160.3 
Solids, Total Suspended (TSS) EPA 160.2 
Solids, TOLaI Dissolved (I'DS) EPA 160.1 
Solids, Total Volatile (IVS) EPA 160.4 
Solids. Total Suspended Volatile EPA 160.4 or .2 
c,:r Solids (% moisture) APHA 25400 

Specific Gravity EPA/CE 1981 

Sulfate EPA 300.0 or 375.2 
Sulfide EPA 376.2 
Sulfite EPA 377.1 
Tannins and Lignins APHA 55508 

Required Volume 
& CODlliners' 

IlS ml/2. 
IlS ml/2, 

1000 mI Gla .. 
10 mtl20, 

lSOml 
5 ml/2, 
10 mtl20. 

20, 
200ml 
50mll5, 

125 millerite 
100 mI 
100 mI 

1000 mlll5. 
1000 mIIl5 I 

80 ml/80 I 
100 mI (NPOES=500ml) P1aSlic 
20 !!'1!20 g 

100, 

125 mlno I 
50 mlll5 I 
150 mI 
200 mil 5 I 
lS mtl20, 
lS mlnO, 
25 mlno I 

200 mil S, 
250 mil 5 , 

100 mI 
100 , 

25 ml 
100 mil 5 , 

3000 !TIJ 
2x40ml Glass 

10 millO, 
10 millO, 

10, 

iOg 
IOOml/2g Plastic 

1000 mI 
100 mI' 
100 mI' 
100 mI' 
100 mi· 
100 mI' 

30, 

30 mI 
10 ml/20 g 

250 mI 
100 mI 
100 mI 

Preservation" 

4"C 
4"C 
4"C 
4"C 
4"C 
4'C 
4"C 
4-C 

H,sO" 4':: 

4-C1 

4'C 
4=C 

NaOH- 4-CI 

NaOH~ 4-C1 

4"C 
4"C 

4"C 

4'C 
4"C 
4"C 

H,sO,; 4"C 
4'C 
4"C 

H,sO,; 4"C 
H,sO,; 4"C 
H,sO,; 4"C 

4'C 
4"C 

H,sO,; 4"C 
HNO,: 4"C 

'4·C 
4'C 
4'C 

No Headspace. 4·C 

No He!d~p"ee. 4·C 
4'C 
4"C 
4"C 
4"C 
4"C 
4·C 
4'C 
4'C 

4'C 
4"C 

ZnAc;NAOH.pH>9: 4'C 

4"C 

Holding Time 
(in day.) 

14 
14 

28 
2 

N/A 
28 
N/A 
Field Test 
28 

24(6) Houn' 
2 

18 
14 
14 

N/A 
28 
N/A 
NiA 

I 
N/A 

2 
28 
2 
2 

28 
28 
28 

2 
N/A 
Field Test 
28 
180 

2 
N/A 
N/A 
N/A 

N/A 
28 
2 
7 
7 
7 
7 
7 

N/A 

N/A 
28 
7 

Fi.:ld Test 
N/A 
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Sampling and Preservation Requirements 

Parameter 

Inorganics: 

TIC (Tolliinorganic Carbon) 
TOC 
Turbidity 
Viscosity 

Ref.erences: 

EPA = 40 CFR 136 

EPA 415.1 mod 
EPA 415.1 
EPA 180.1 
.... STM~S 

Required Volume 
'" Containsa' 

6Oml/2. 
60 mil 2. 
IOOmi 
300ml 

PreKrvation 7 . 

4"C 
No Headspacc HzSO .. ; 4·C 

4"C 
4"C 

SW846 = Test Methods for Evaluating Soiid Wasic rnnicaUcncffiicil M.;thods, US EPA SW846, 3m =:ditian, 1986 
SM = Standard Methods For The Examination of Water and Wastewater, 16th cd., 1985 
APHA = Standard Methods For The Examination ofW.ter and Wastewater, 17th cd •• 1989 
ASTM = American Society for Testing and Materials 

I .006% ascorbic acid if residual chlorine is present. 
2 .008% sodium thiosulfate if residual chlorine is present. 
3 Plastic or glass jars are suitable unless otherwise indicated . 
.. TSS, TDS and TSVS are performed on the same 100 in! sample. TS & TVS are performed on the same 100 ml sample. 
S "Holding tim;: is not to :xc::d six hou~ if th=: dltl is 10 be y~d in IiliS_lion.· 

Holding Time 
(in day.) 

28 
28 
2 

N/A 

6 No holding time is published - these times arc suggestedlborrowcd from the ABN hold time. 
7 Acid preservations (H2S0 ... HNO]. Hel) are adjusted to pH < 2, base preservations eN.OK) are adjusted to pH > 12 unless otherwise notd. 
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Cyanide: 

Metals: 

Fill a one liter plastic bottle with DI water and preserve with 
NaOH. Analyze the water according to normal laboratory 

procedures. 

Fill a 500 mL poly- bottle with 100 mL of 2 % nitric acid solution 
from the metals instrumentation room. Shake. Analyze for metals. 

ABNs, Pesticides, PCBs: Submit an empty 1 L glass jar to the Organics 
Extractions Laboratory for testing with instructions for special extraction 
procedures to be employed as foiiows - Add 60 mL MeCL" sh:t1(e for 2 minutes, 
KD to appropriate test volume a-,c\ analyze under normal laboratory proce "--es. 

VOA: Submit an empty 120 mL jar to the volatiles laboratory with instructions 
to fill the jar with VOA-free DI water. Let stand for 24 hours .md 
analyze under normal laboratory procedures. 

If any analyses indicate contamination, the affected lot is washed according to one 
of the following protocols and a random sample is retested. 

Cleaning Procedure 1 (Extractable Organics) 

• 

• 
• 
• 
• 
• 
• 
• 

wash glass bottles, teflon * liner and caps in hot tap water with laboratory 
grade non·phosphate detergent 

rinse with tap water 

rinse with 10% HCl (metals-grade HCl in ASTM deionized water) 

rinse three times with ASTM type 1 deionized water 

rinse with hexane 

rinse with pesticide grade methylene chloride 

air dry or oven dry at 103°C 

place liners in lids and cap containers 

Procedure 1 is used for amber and clear glass wide mouth jars, amber and clear 
glass Boston round, and amber and clear glass jugs. 
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• bake opened jars and lids in a 103°C oven for 30 minutes 

• cool 

• cap 

Procedure 2 is used for 40 ml glass vials, amber and clear, open and closed top, 
and 8 oz. amber Bo~t('., round with septa top. 

Cleaning Procedure 3 (Metals, Cyanide) 

• wash polyethylene bottles and caps in hot tap water with la"Jratory grade 
non-phosphate detergent 

• rinse with tap water 

• rinse with 10% HCl (metals-grade HCl in ASTM dei"-· -, water) 

• rinse with deionized water 

• invert and aii drj in contamina.'1t-free environment 

• cap bottle 

Procedure 3 is used for HDPE modem round bottles and cubitainers. 

6.2.2 Assembling Kits 

All glass containers are to be surrounded with packmb material to prevent 
damage. 

All preservatives are stored in 10 - 20 ml plastic squeeze bottles, contained within 
250 ml plastic wide mouth jars which are appropriately labelled. 

The appropriate number oflabels and C~C's are affixed to the z.iplock plastic bag 
that the sample is stored in. 
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All the above contents are to be placed inside a cooler with ice packs (if 
requested) and secured for shipment using styrofoam (packing peanuts or other 

appropriate packing materials). 

Sample kits are delivered to the sampling team via Federal Express, UPS, 
courier, or personally picked up by the sampling team. 

6.3 Sample Receipt and Log-In 

Refer to PACE NE SOP QA-400, Sample Receiving and Identification. 

Typically, samples are received by the laboratory during normal business hours (8:00 am 
to 6:00 pm), Monday through Friday and 8:00 am to noon on Saturday. 

Shipments for after hours and Sunday delivery are prearranged with laboratory personnel 
to ensure that personnel will be available to sign the airbill, record the date and time of 
sample receipt and to place the cooler in the sample management area under refrigeration 

until the next business day. 

Upon sample receipt, the coolers are inspected for the general condition of the Custody 
Seal, if present. The coolers are then opened and each sample is inspected for damage. 
The sample containers are removed from the packing material and identities are verified 
against the Chain-of-Custody. All information regarding sample condition upon receipt 
is documented on the Sample Receipt Condition Report (SRCR). The report documents: 

• Name of person if hand delivered 

• Presence! Absence of cac forms and custody seals 

• Condition of the custody seals, if present 

• Discrepancies noted 

• Holding times and preservatives 

• Proper sample containers 

• Appropriate sample volume 
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The Sample Receipt Condition Report is completed by signing and recording the date and 
time. If there are any discrepancies or problems with the samples or documentation, the 
sample custodian immediately notifies the client or the appropriate PACE NE project 
manager. 

The samples are logged into the laboratory system. Each sample group is assigned a 
unique five digit laboratory number. This number is preprinted on the SRCR sheets. 
A unique number is assigned to each sample in the group during the receiving process. 
This Laboratory Number consists of the PACE NE Laboratory Number followed by a 
l"'lmerical suffix serialized to account for the number of samples in a Sl'mple group. This 
laooratory 10 is also recorded on the Chain-of-Custody form. 

All of this paper work is then used to log the samples into the PACE NE Laboratory 
Information Management System (LIMS) , a computerized management and tracking 
system. The LIMS generates laboratory worklists of all samples in the system. 

6.4 Initiation of Testing Program 

Once samples are received and logged into the laboratory system, the Chain-of-Custody, 
Sample Receipt Condition Report, and any memo or other documentation is placed into 
a project file created by sample management. If a sample group is a priority or if 
samples have a short holding time, sample management will immediately provide 
notification to the appropriate laboratory personnel that samples have arrived and are 
ready for processing or will deliver the samples directly to the lab. Otherwise, the LlMS 
automatically produces a daily worklist for each laboratory section listing all samples in 

. the system which need to be processed, the type of quality control samples required, the 
priority status, holding time and testes) required. 

There is a system for tracking the status and internal chain-of-custody of samples within 
the laboratory once sample processing begins. The system documents the movement of 
samples from sample receiving to sample preparation and back and also the movement 
of processed sample extracts from sample preparation through analysis. The Internal 
Custody Record is used by sample preparation personnel to locate samples in the sample 
management storage areas. The transfer from storage to preparation is documented on 
this sheet. It also serves to document: 

• Who removed the sample from storage 

• When 
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• When and by whom the remainder of sample was returned to storage 

The original Internal Custody Record is maintained by Sample Management until the 
sample disposal date is recorded on it. After sample disposal, the Internal Custody 
Record is forwarded to the QA department for archiving. 

The second system for tracking samples is the LlMS generated worklist. The worklist 
is generated every night and lists the status for each sample batch/project and for each 
analytical section. The worklist is distributed to each laboratory section. When the 
section personnel completes the particular task, they log into the LlMS and complete the 
information for that batch of samples. 

6.5 Sample Disposal 

After completion of sample analysis and submission of the analytical report, unused 
portions of samples are retained by the laboratory for a minimum of 2 weeks. After 2 
weeks, samples will be disposed of according to the nature of the samples. The 
Hazardous Waste Manager receives a copy of the data report and uses that information 
to select the appropriate waste steam for the samples. The samples are considered 
hazardous waste and are handled by state and federally licensed hazardous waste disposal 

. firms. 

Upon disposal of samples, a computer spreadsheet is maintained by the Hazardous Waste 
Manager listing the sample number, inherent waste stream and date disposed. This data 
file is updated on a weekly basis and is kept on file by the Hazardous Waste Manager 
and Sample Management. 

6.6 Subcontracting Analytical Services 

Every effort is made to perform chemical analyses for PACE NE clients within the 
PACE NE laboratory. There are, however, instances where subcontracting of analytical 
services is necessary. Currently, the following analyses are subcontracted: 
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When subcontracting becomes necessary, a preliminary verbal communication with an 
appropriate laboratory is undertaken. The contact and preliminary arrangements and 
terms of agreement are made betwee:·. the PACE NE Project Manager 8"ri the 
appropriate subcontract laboratory personnel (i.e., laboratory manager, custome ~wN.l:eS 
contact, or the appropriate laboratory section manager). The specific terms of the 
subcontract laboratory agreement should include (when applicable): 

• Method (EPA or otherwise) of analysis 

• Number and type of samples expected 

• Project specific QA/QC requirements 

• Deliverables required 

• Applicable laboratory certification status 

• Price per analysis 

• Tum around ·time requirements 

Chain-of-Custody forms must be generated for samples which require subcontracting to 
other laboratories. The sample management personnel repackage the samples for 
shipment, create a transfer chain-of-custody form a!!d record the following information; 

• PACE NE Laboratory Number 

• Matrix 

• Requested analysis 

• Special instructions (quick tum around, required detection limits, anything 
unusual known about the samples or analytical procedure). 

• Signaiure in "Relinquished By" 
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All subcontracted sample data reports are sent to the PACE NE Project Manager. The 
Proje.ct Manager sends the report to the appropriate PACE NE laboratory manager for 

review. 

Any PACE NE work sent to other labs within the PACE, Inc. network is handled as 
subcontracted work. All of the conditions and considerations noted in Section 6.6 above 

apply. 
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7.0 CALIBRATION PROCEDURES AND FREQUENCY 

All instruments and equipment used in the laboratory must follow a well dermed calibration 
routine. Calibration may be accomplished by laboratory personnel using certified reference 
materials traceable to NIST or EPA certified materials or by external calibration agencies or 
equipment manufacturers. The discussion presented here is general in nature because the 
reQuirements for calibration are instrument (or equipment) and method specific. Details of 
caiibrations can be found in PACE N'E Standard Operating Proce.!illres, analytical methods; and 

operations manuals. 

7.1 Standards and Traceability 

Analytical standards are prepared from pure compounds or are purchased prepared from 
reputable vendors. They are used to prepare serial dilutions that are used as calibration 
and spiking standards. Each laboratory section is responsible for the preparation, storage 
and disposal of its standards. The preparation information is recorded into section 
specific Standards Notebooks. The notebooks are where the preparer records all 

information needed to maintain proper traceability. 

Each standard is given an internal identification number. In some instances, particularly 
with pre-mixed organic standards, the identification number is the solution lot number 
followed by an PACE NE assigned letter. The preparation of all stock standards shall 
be documented in a Standards Notebook which is used to t:ecOrd the date of preparation, 
the analyst, the source of the reference material, amounts used, final volume, etc. and 
the serial reference number of that stock solution. All standards shall be labelled with 
the standard serial' reference number (small glass ampules), and with the name, 
concentration, date of preparation and expiration date of the stock standards. All diluted 
working standards not consumed during an analytical session shall be labelled fully, 
including the serial reference number of any stock standard used in its preparation. 

If no expiration date has been assigned by the manufacturer, then an expiration date of 
one year from the date of preparation (or the date first opened in the case of sealed 
ampules) is reported unless degradation prior to this date is observed. To help determine 
if a standard has degraded, one must note inconsistencies. For instance, very poor 
recoveries from newly prepared quality control spikes or abnormally low instrument 
response to a specific standard are indications of possible standard degradation. 
However, for some standards, degradation is more easily noted. For instance, DDT 
breaks down to form DOD and DOE. Here one can visually note, on a chromatogram, 
the degradation of DDT by the increased concentrations of DOD and DOE. If 

, , , ,,' 
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degradation is observed before the default expiration date, it should be noted in the 
Standard Notebook for that standard and the standard removed from service. Standards 
can be held past assigned expiration dates if it can be demonstrated that there has been 
no degradation. 

Before any set of non-CRADA standards can be utilized in a calibration curve they must 
be verified by a secondary means: 

Analysis of an EPA QC Check Sample, or 
Analysis of ar> ;;,d"pendentIy prepared check standard. 

7.2 General Calibration Procedures 

Calibration standards for each parameter are chosen to bracket the expected 
concentrations of those parameters in the sample, illi! to operate within the linear 
response range of the instrument. Samples that fall outside of the calibration range are 
diluted until bracketed by the calibration standards. Calibration standards are prepared 
typically at a minimum of three concentration levels, usually chosen at two times, three 
to five times, and five to ten times the estimated method detection limit plus a calibration 
blank, with the exception of most organic analyses which do not require a calibration 
blank. Ei ther an internal standard or external standard quantification technique can be 
utilized. 

Calibration standards are prepared from materials of the highest available purity. To 
establish instrument calibration, working standards are prepared from more concentrated 
working stock solutions. All organic standards are refrigerated or frozen. Inorganic 
standards are refrigerated as necessa..-i. Data regarding their prepa...ration is recorded in 
the each laboratory sections' Standards Notebook. 

Instrumental responses to calibration standards for each parameter are subjected to an 
appropriate statistical test of fitness (1east squares iinear regression, quadratic equation, 
or relative standard deviation of response factors) or as required by the method or QAPP. 
The calibration must reflect an acceptable correlation of data points or linearity to be 
acceptable. In cases where the calibration data are outside of these criteria, the analyst 
must rerun the calibration standards (meeting the same criteria), changing instrumental 
conditions as necessary. 

For analyses which are performed freqUently and for which 5ubsta.'1tial calibration data 
is available, a complete reca1ibration is not required each time an analysis is performed 
providing that the following criterion is met: one calibration standard is analyzed at the 
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beginning of the analysis which may vary from the expected response (based on the 
initial, most recent calibration curve) by no more than +25% or as specified by the 
method, SOP or QAPP. If this criterion is not met, a complete recalibration is 

. necessary. 

During the course of analysis, caiibratioii standards a..--e routinely aIl~ lyzed to ensure that 
the instrumental response has not changed. Again the criterion stipulated in each 
method, or SOP for expected response is used by the analyst to determine whether the 
instrument must be recalibrated or the instrument conditions further optimized . 

. 
The ac,;uracy of prepared standards is periOl;.c.lly checked by comparison with a 

standard from an independent source. 

Certain pieces of equipment such as balances, pH meters, and turbidity meters are 
normally calibrated with NIST traceable standard reference material. 

7.2.1 Analytical Balances 

Every six months, calibration of the entire analytical range shall be checked by 
a qualified service technician. The calibration of each balance is checked each 
day of use using weights traceable to the National Institute of Standards and 
Technology (NIST). Calibration weights are Class S or better and are recertified 
every two years. If balances are calibrated by an external agency, verification 
of their weights shall be provided. All information pertaining to balance 
maintenance and calibration is found in the individual balance logbook. 

7.2.2 Thermometer 

Certified, or reference, thermometers are maintained for checking calibration of 
working thermometers. Reference thermometers are provided with NIST 
traceability for initial calibration and are recertified every year with equipment 
directly traceable to the NIST. 

Working thermometers are compared with the reference thermometers every 12 
months. Each thermometer is tagged and individually numbered. In addition, 
working thermometers are visually inspected by laboratory personnel prior to use. 

Calibration temperatures and acceptance criteria are based upon the working 
range of the thermometer and the accuracy required for its use. Laboratory 
thermometer inventory and calibration data is found in the thermometer logbook. 
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The meter is calibrated before use each day, and once after each four hours of 
use using buffer solutions as required by PACE NE SOP QA-800, Use, 
Calibration, and Maintenance of Equipment - Inorganics Lab. 

7.2.4 Spectrophotometer 

During use, spectrophotometer performance is checked lO.gainst CCVs and IeVs. 
The instrument operating capability is also evaluated \; ,~ry six months by an 
outside service (QC Services). 

7.3 GC/MS Calibration Procedures 

The minimum operation necessary to satisfy analytical requirements associated with the 
determination of organic compounds in water and soil/sediment samples are listed below. 
The following operations should be performed routinely in the laboratory: 

Documentation of GC/MS mass calibration and abundance pattern 

Documentation of GC/MS response factor stability 

Internal stalldard response and retention time 

Prior to initiating data collection, it is necessary to establish that a given GC/MS meets 
the standard mass spectral abundance criteria. This is accomplished through the analysis 
of detafluorotriphenylphosphine (DFrPP) for base/neutral and acid (BNA) compounds 
or p-bromofluorobenzene (BFB) for volatile compounds. The ion abundance criteria for 
each calibration compound should be met before any samples, blanks, or standards can 
be analyzed. 

Each GC/MS system used for the analysis of semivolatile organic compounds by EPA 
methods must be tuned to meet method specific abundance criteria for a 50 nanogram 
(ng) injection of DFTPP. This criteria must be demonstrate.d daily ~ Documentation of 
the calibration must be provided in the form of a bar graph plot and as a mass listing. 

Each GC/MS system used for the analysis of volatile organic compounds by EPA 
methods must be tuned to meet method specific abundance criteria, typically for a 50 ng 
injection of BFB. The criteria must be demonstrated daily. Documentation of the 
calibration should be provided in the form of a bar graph and a mass listing. 
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Prior to the analysis of samples and after tuning criteria have been met, the GC/MS 
system must be initially calibrated with a minimum of five concentrations of each 
compound being analyzed to determine the linearity of response. USEP A criteria specify 
both the concentration levels for initial calibration and the specific internal standard to 
be used on a compound-by-compound basis for quantification. The response factor (RF) 
for each compound at each concentration level is calculated using the following Equation 

7.1 : 

. ~x C. 
RF = ___ .. (7.1) 

where: 

Ax = area of the characteristic ion for the compound to be measured. 

A .. = area of the characteristic ion for the specific internal standards. 

C .. = concentration of the internal standard (ng/ul). 

C
x 

= concentration of the compound to be measured (ng/ul) 

Using the RF from the initial calibration, the percent relative standard deviation (%RSD) 
for compounds identified as Calibration Check Compounds is calculated using Equation 
7.2: . . 

where: 

RSD = 
s = 

x= 

s 
%RSD = ~ x 100 (7.2) 

x 

relative standard deviation 
standard deviation of initial five response factors (per compound). 

mean of initial five response factors (per compound). 

The %RSD for each individual CCC should be less than 25 % or as specified by the 
method. This criteria must be met for the initial calibration to be valid. 
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A calibration standard containing all compounds of interest as well as all required 
surrogates, is performed each day of analysis. The RF data from the standards is 
compared each day against the average RF from the initial calibration for a specific 
instrument. If the response to a calibration check standard differs from the initial 
calibration by more than ±25% or as specifie4 by the method, then investigation and 
corrective action must be performed, including a complete rec-1ibration if necessary. 

7.4 Gas Chromatography Calibration Procedures 

Calibration of a gas chromatograrn ':GC) for volatiles analyses is similar (\ ~C/MS 
calibration procedures. Initially, a five point calibration curve, consisting of all 
compounds of interest at five different concentrations plus a calibration blank, is 
established to define the linear range of the instrument. The curve is c:;:;:mined to be 
linear if the correlation coefficient is ~ 0.99. Linearity may also be determined using 
response factors. Response factors are calculated for each compound at each 
concentration level. These RF will be averaged to generate the mean daily RF for each 
compound over the range of the standard curve. The mean responslO factor will be used 
to calculate the sample concentration of the compound of interest. When sample 
responses exceed the range of the standard curve, the sample will be diluted to fall within 
the range of the standard curve and be reanalyzed. The results of the daily GC 
standardization will be tabulated and filed with the corresponding sample analyses. Daily 
full calibration is not necessary if a calibration check standard validates the initial 
calibration curve. .: the response to a calibration check standard differs from the initial 
calibration by more than + 15 % for any analyte being quantitated or as specified by the 
method, then investigation and corrective action will.be performed, including complete 
recalibration, if necessary. 

Initial Calibration of a GC for semivolatile compound analyses (pesticides/herbicides)· 
typically involves a five point calibration curve, consisting of all compounds of interest 
at five different concentrations to define the working range. Using analyte peak height 
or peak area, a quadratic curve is applied and extrapolated ~hrough the origin. A 
correlation coefficient of the calibration data should be 0.99 or c·ctter for the calibration 
to be used for quantitation. Continuing Calibration is checked every ten samples or 24 
hours, whichever comes first after the initial calibration by analyzing mid-point 
calibration standards. Each analyte of interest in the cont:.".Iing calibration must be 
within 15% of the peak height observed in the initial calibration. For certain multi-peak 
compounds, the average result for 5 peak heights must be within 15 % of the average of 
the same 5 peak heights observed in the initial calibration. 
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7.5 CalihT1\tion of Inductively Coupled Argon Plasma Spectrophotometer (lCP) ,and Atomic 

Ab. .• Spectrophotometer (AAS) 

The ICP and AAS are standardized for the metal of interest by the analysis of a set of 
calibration standards prepared by diluting a stock solution of known concentration. 
Working standards are prepared by dilution of t.'1e stock stllndard. For the AAS, the 
concentration of the calibration standards is chosen so as to cover the working range of 
the instrument. For ICP, a standard is analyzed as a sample to determine the upper limit 
of the calibration. Subsequently, all sample measurements are made within this working 
range. Once the working standards are prepared, they are analyzed on the Iep or AAS 
and the instrument response is calibrated to provide a dire ~t readout in concentration. 

The calibration is accomplished by entering the metal concentration equivalent to the 
readout in absorbance units (or emission intensity) during analysis of the working 

standards. 

Once the instrument has been initially calibrated, the analysis of the working standards 
is repeated during sample analysis to standardize instrument response during analysis and 
to confirm the calibration settings. A typical analysis sequence is presented below. 

• 

• 

• 

• 
• 

• 

Working standards are prepared by dilution of a stock standard solution of the 

metal of interest. 

A calibration curve within the working range of the instrument is established by 
analysis of three to five working standards. 

An independent standard is analyzed to confirm the calibration settings. If the 
calibration settings are not confirmed, the instrument is recalibrated. 

The samples are analyzed for the metal of interest. 

During sample analysis, a check standard is analyzed to monitor instrument 
stability. If the analysis indicates that instrument calibration has changed by more 
than + 10% for ICP or more than ±20% for AAS, the instrument is recalibrated 
and the analysis is repeated. 

Following completion of the sample analyses, the check standard is reanalyzed 
to confirm calibration settings. If calibration settings are confirmed, the analysis 
is completed. However, if the calibration settings are not confirmed, the problem 
is corrected, and the analyses are repeated. 

Written records of all calibrations shall be kept in the appropriate instrument logbook. 
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PACE NE Laboratories are capable of analyzing the full range of environmental samples from 
all media, including surface and groundwater, soil, sediment, tissue, and waste. Refer to Table 
8-2 for a listing of specific PACE NE analytical capabilities. The methodologies generally 
employed constitute the most recent guidance from agencies such as EPA, ASTM, USGS, 
NIOSH and in certain instances, state regulatory agencies. In some situations, PACE NE 
develops and validates methodologies which are more applicable to a specific problem or 

objective. 

Analytical procedures are detailed descriptions of any and all processing, preparation and 
analysis of samples in the laboratory. In some instances, data format, presentation and delivery 
are also described. All analytical procedures shall be conducted in strict adherence with written 
Standard Operating Procedures manuals which have been reviewed and approved by the 
Laboratory ~anager(s)/Technical Director(s), the PACE NE QA Officer and the PACE NE 
Regional Director. Documents from which SOPs are developed include the references listed in 
Table 8-1. Additional SOPs may be adapted from other sources or generated in-house as project 

needs require. 

8.1 Analytical Methods 

Numerous sources of information are available to offer guidance in analytical methods. 
Selection of the appropriate method is dependent upon data usage and the regulatory 
requirements during the analysis. Table 8-1 describes the analytical references routinely 
used by PACE NE Laboratories. PACE NE may modify existing methods based on the 
following considerations: 1) in order to meet project specific objectives; 2) in order to 
incorporate modifications or improvements in analytical technology; 3) in order to 
comply with changing regulations and requirements; 4) in order to address unusual 
matrices not covered in available methods. 

PACE NE will make every effort to disclose to its clients any instances in which 
modified methods are being used in the analysis of samples. -

8.2 Method Validation 

When an established method is first used by the laboratory or when the laboratory 
develops a method, the laboratory establishes the validity of the method prior to applying 
it to client samples. Method validity is established by meeting certain criteria for 
precision and accuracy. 
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The design of the validation study will vary with the nature of the matrix, parameters and 
requirements of the client. However, in ali cases, the laboratory demonstrates biat 
adequate and reproducible recoveries are attainable. The precision of the test method is 
measured as the relative standard deviation for a minimum of four (4) replicate analyses 
of the lowest concentration recovery sample. 

Accuracy of the test method is established as the relative standard deviation of the 
average measurement of each recovery sample (at a specific concentration). Design of 
validation studies incorporates several recovery samples at each concentration level. 
Thus, it is feasible ~c determine the test method accuracy at each concentration level, .' 
significant variancc:s occur with concentration. 

8.3 Method Detection Limits 

When an analytical procedure does not detect a parameter of interest, it is important to 
Y.flOW what the lower limit of detection is for that particular method and sample matrix. 
The laboratory endeavors to prevent matrix interferences from substantially reducing 
analytical sensitivity, thereby raising the analytical detection limit. When matrix 
interferences are present, various clean-up techniques may be employed to reduce or 
eliminate them. 

Method detection limit studies are performed for each method in use at least annually and 
after any procedural or configurational change. 

Method detection limits may be determined using replicate spiked laboratory water 
samples. A minimum of seven aliquots of a sample spiked for the purpose are processed 
through the entire analytical method. The concentration of the detection limit sample 
should be between 2 and 5 times the anticipated detection limit. 

The laboratory calculates the detection limit as 3.143 times the standard deviation of 
replicate measurements of tIle spiked samples. The reader is referred to 40 CFR part 
136, Appendix B for further discussion. 

IT IS IMPERATIVE TO NOTE THAT METHOD DETECTION LIMITS ARE 
HIGHLY MATRIX DEPENDENT. THE LIMITS LISTED IN THE CITED 
METHODS ARE FOR GUIDANCE AND MAY NOT ALWAYS BE ACHIEVABLE. 

II ,.~ 
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8.4.1 Definition - Compliance is the proper execution of recognized, documented 
. procedures which are either approved or required. Adherence to these procedures 

is required in order to provide data products acceptable to a regulatory body of 
competent jurisdiction in a specific regulatory context. Compliance is separate 
from, but not inconsistent with, technical scientific quality. PACE NE accepts 
compliance as part of the PACE corporate definition of quality: ftQuality is the 
fulfillment oj expectations and needs in all activities, demonstrated by the 
satisfaction of those we serve.' PACE NE understands that the expectations of 
our clients commonly include the ~.;".:::ption that data and reports will satisfy a 
regulatory purpose and will be found acceptable and compliant with regulatory 
requirements for the performance of tests and generation of data. 

8.4.2 Understanding the Regulatory Framework - Compliance is not likely to be 
achieved in the absence of an understanding of the regulatory framework. PACE 
Nt:. win attempt to ascertain, prior to beginning a project. what regulatory 
jurisdiction (USEPA, NJDEPE, etc.) pertains to a project; within the regulatory 
jurisdiction, what body of regulation is meant to be satisfied (RCRA, SDWA, 
ECRA, 21E, etc.); and finally, within this context, what protocols are 

. edl ed (CLP A-F ~-- . --~ . • ~n ••• , n A I'"'t:: MJ:: Ulm k reqUlr expect ,ebb, N~I\, I\;>r, ",,,.). .< n ..... ~ .. ~ ••••• wor .. 
with its clients to come to a mutual understanding of all requirements. 

8.4.3 Commitment - Clients may, but often do not, fully understand their compliance 
needs. Clients may sometimes fail to communicate their compliance requirements 
to PACE NE. Nevertheless, PACE NE, Inc., in defining quality as in 8.4.1 
above, has accepted much responsibility for compliance. 

PACE NE makes the following commitments to its clients: 

1) PACE NE will proactively attempt to identify and understand the regulatory 
context of clients' needs. . 

2) PACE NE will strive to be expert in understanding and executing the 
regulatory requirements for compliance. 

3) PACE NE will identify and disclose to clients instances of non-compliance in 
a forthright fashion. 

8.4.4 Resolving Compliance Cantradictions and Hierarchies - It is a common 
occurrence that multiple regulatory juristictions overlap in a specific case. This 
causes uncertainty or even contradictions to arise in a work plan. PACE NE will 
make every effort to detect such inconsistencies, and will communicate them to 
clients so that an informed decision can be made by the client regarding execution 

. ,,'-
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of the project. Similarly, methods and protocols will often be prescribed in a 
scope of work or QAPP which either will not achieve stated or implied DQOs or 

. which are in conflict with the regulatory requirements. PACE NE will attempt 
to detect these inconsistencies, and upon detection, disclose same to our client. 
PACE NE voluntarily accepts a responsibility to provide advice to clients, 
however, the primary responsibility for this issue remains with the client. 

8.4.5 Disclosure of Noncompliance - As stated previously, it is PACE NE policy to 
disclose in a forthright manner any detected noncompliance that may effect the 
usability of data produced by PACE NE. It is not v . {oin our expertise to predict 
the manner in which a specific regulator or regulatory body will interpret the 
rules governing analysis; PACE NE is unable to guarantee compliance. It is 
PACE NE policy that our responsibility begins with a bona fide and competent 
attempt to evaluate potential compliance issues and ends with disclosure of any 
findings that may be useful to our client in their making the final judgement. 
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• "Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act." Federal Register, 40 CFR Part 136, October 26, 1984. 

• "Test Methods for Evaluating Solid Wastes: PhysicalfChemical Methods." SW-
846. 2nd edition, 1982 (revised 1984), 3rd edition, 1986, Office of Solid Waste 
and Err.! 2ency Response, U.S. EPA. 

• "Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-020,1979 
Revised 1983, U.S. EPA. 

• U.S. EPA Contract Laboratory Program Statement of Work for Organic Analysis, 
SOW 2/88, and OLM01.8, 8/91. 

• U.S. EPA Contract Laboratory Program Statement of Work for Inorganic 
Analysis, SOW No. 788, ILM01.0, 3/90 and ILM02.0. 

• "Standard Methods for the Examination of Water and Wastewater", 15th, 16th 
and 17th editions, 1980, 1985, 1989. APHA-AWWA-WPCF. 

• "Annual Book of ASTM Standards', Section 4: .Construction, Volume 04.04: 
Soil and Rock; Building Stones, American Society for Testing and Materials, 
1987. 

• "Annual Book of ASTM Standards", Section 11: Water and Environmental 
Technology, American Society for Testing and Materials, 1987. 

• !'l"ilOSH tvlanual of Analytical ~.,1ethods", Third J;Aition j 1984, u.s. Department 
of Health and Human Services, National Institute for Occupational Safety and 
Health. 

• "Methods for the Determination of Organic Compounds in Finished Drinking 
Water and Raw Source Water", U.S. EPA, Environmental Monitoring and 
Support Laboratory - Cincinnati (September 1986). 

• New York State Department of Environmental Conservation. Analytical Services 
Protocol, September, 1989. 
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PACE NE ANALYTICAL CAPABILITIFS 
ORGANIC ANALYSES 

Analyte 

Volatile Organic Compounds 

GC/MS 

GC/MS + 15 Peaks* 

CLP Volatiles Analysis and Deliverables 

GC/MS Low Detection Limits 

GC/MS Drinking Water Volatiles 

GC/MS Drinking Water VOA (Extended List) 

GC Drinking Water Halogenated Compounds 

GC Drinking Water Aromatic Compounds 

GC Drinking Water VOA(Combined 502.1 & 503.1) 

Purgeable Halocarbons 

Purgeable Aromatics 

Combined Purgeables 

Acrolein; Acrylonitrile. 

Non-halogenated Volatiles (Partial List) 

Base Neutrall Acid Extractables (HSL) 

Base Neutrall Acid Extractables + 25 Peaks* 

Acid Extractables C'lly (HSL) 

Acid Extractab' "only + 10 Peaks* 

Base Neutral:E ~c!ab!es Only (HSL) 

Base Neutral Extractables Only + 15 Peaks* 

CLP Semivolatiles Analysis and Deliverables 

Poiynuclear ArOluatics (P~~A) GC/ft-.,1S 

Polynuclear Aromatics· (PNA) GC 

624 

624 

3/91 SOW 

624 

524.1 

524.2 

502 ' 
503.1 

502.2 

601 

602 
601 & 602 

603 

80::= 

625 

625 

625 

625 

625 

625 

3/91 SOW 

625 

610 
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EPA Methods 

8240 

8240 

3/91 SOW 

8240 

NA 

NA 

NA 

NA 

NA 

8010 

8020 

8010 & 8020 

8030 
on1< 
uV'&'J 

8270 

8270 

8270 
8270 

8270 

8270 

3/91 SOW 

8270 

8100 

* Tentative identitlcation via compuier search of specified. number of non-target peaks. 



PACE NEW ENGLAND, INCORPORATW 
TITLE: Laboratory Quality Assurance Manual 

TABLE 8-2, continued 

ORGANIC ANALYSES (continued) 

Doc. No. QAM.0Q2 
Section No. 8.0 
Revision No.2 

Dale: 3/93 
Page 7 of 17 

EPA Methods 

Analyte 

Organochlorine Pesticides & PCBs 
CLP Organochlorine Pesticides & PCBs 
Organochlorine Pesticides & PCBs (Tissue) 

Organophosphorus Pesticides 

Chlorinated Phenoxy Herbicides 

PCBs in oils 
PCBs wipes/filters 

Petroleum Hydrocarbons, Extractables 

(water/soil, tissues) 
Petroleuffl Hydrocarbons, Purgeables 

Gasoline Hydrocarbons 

BTEX(+MTBE) 

Compo siting 

608 8080 

3/91 SOW 3/91 SOW 

608 8080 

614 8140 

8150 

ASTM 

ASTM 

Capillary 

GC/FID 

Modified 8015 

602 8020 
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WASTE CHARACTERIZATION 

. Analyte 

EP Toxicity 

Corrosi"it)' 

Reacti"ity 

19nitability 

Extraction 

Metals in Extract 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Pesticides in Extract 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

Herbicides in Extract 

pH 

2,4-D 

2,4,5-TP 

Releasable Cyanide 

Releasable Sulfide 

Releasable Cyanide & Sulfide 

Water Reactivity 

1310/1330 

6010 

6010 

6010 
6010 

6010 
7470 

6010 

6010 

8080 

8150 

9040/9045 

SW 846 7.3.3.2 

SW 8467.3.4.1 

NIA 

1010 
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Quality Assurance section of the method requires t.~at a matrix spike be performed for each sample type. 

A determination as to whether a spike is needed must be made prior to submitting the sample. Matrix 
spikes are made at five times the method detection limit or at the regulatory limit unless other levels 

are specified in advance. 

Matrix spike for pesticides requires that single component pesticides be analyzed separately from 

multicomponent pesticides (toxaphene). Therefore, two matrix spikes are required and are reflected in 

the matrix spike analysis. 

Samples containing free liquid that is not miscible with the TCLP extract require that both the free 
liquid and the extract be analyzed separately and that the results be combined mathematically. An 

additional charge is required for the analysis of the free liquid or of multiple phases. If a matrix spike 

is required. only the TCLP extract is spiked. 

Anal)1e 

Extraction for'Volatiles (ZHE) 

Extraction for Metals. Semivolaiiles, 

Pesticides & Herbicides 

Volatiles benzene 

carbon tetrachloride 

chlorobenzene 

chloroform 

1.2-dichloroethane 

1.I-dichloroethylene 

methyl ethyl ketolle 

tetrachloroethylene 

trichloroethylene 

vinyl chloride 

EPA Methods 

1311 

1311 

8240 
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TCLP ANALYSES (continued) 

Analyte 

Semi-Volatiles pyridine 

Pesticides 

Herbicides 

Metals 

III-cresol (3-methyl phenol) 

o-cresoJ (2. ,nethyl phenol) 

p-cresol (4-methyl phenol) 

1,4-dichlorobenz.ene 

2,4-dinitrotoluene 

hexachloro- I ,3-butadiene 

hexachlorobenzene 

hexachloroethane 

nitrobenzene 

pentachlorophenol 

2,4,S-trichlorophenoJ 

2,4,6-trichlorophenol 

chlordane 

endrin 

heptachlor 

heptachlor epoxide 

lindane 

methoxychlor 

toxaphene 

2,4-dichlorophenoxyacetic acid 

2,4-S-trichlorophenoxypropiOlllc acid 

As, Ba, Cd, Cr, Pb, Se, Ag 

Hg 

EPA Methods 

8270 

8080 

8150 

6010 
7470 
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Analyte 

Aluminum 
Antimony 
Antimony (furnace) 
Arsenic (furnace) 
Barium 
Beryllium 
Bor(·~ 

Cadmium 
Cadmium (furnace) 
Calcium 
Chromium 
Chromium (furnace) 
Cobalt 
Copper 
Iron 
Lead 
Lead (furnace) 
~,,1agnesium. 
Manganese 
Mercury (cold vapor) 
Molybdenum 
Nickel 
potassium 
Selenium (furnace) 
Silver 
Sodium 
Strontium 
Thalli urn ( furnace) 
Tin 
Titanium 
Vanadium 
Zinc 

Packages A ,-ailable 

Digestions 
Water 
Soil/lCP 
Soil/GFAA 
TissueslICP 
TissueslGF AA 
Mercury-waterisoH 

Dissolution (Oils) 

TABLE 8-2, continued 
METALS ANALYSES 

Required Digest 

3010/3050 
3010/3050 
3010/3050 
706013050 
3010/3050 
3010/3050 
301 ::~(l50 
3010/3050 
3020/3050 
30iO!3050 
3010/3050 
3020/3050 
3010/3050 
301013050 
3010/3050 
3010/3050 
3020/3050 
3010/3050 
3010/3050 
747017471 
3010/3050 
3010/3050 
3010/3050 
774013050 
3010/3050 
3010/3050 
3010/3050 
302013050 
3010/3050 
3010/3050 
3010/3050 
3010/3050 

CLP Deliverables-23 Metals 
13 Priority Pollutant Metals 

S Safe DrinkiD2 Water Act Metals 
23 HSL Metals-C';mmercial Deliverables 

3010,3020,7060,7740 
3050 
3050 

3050 Modified 
3050 Modified 

747017471 

3040 
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EPA Methods 

200.7 or 6010 
200.7 or 6010 
204.2 or 7041 
206.2 or 7060 
200.7 or 6010 
200.7 or 6010 
200.7 or 6010 
200.7 or 6010 
213.2 or 7131 
200.7 or 6010 
200.7 or 6010 
218.2 or 7191 
200.7 or 6010 
200.7 or 6010 
200.7 or GDiD 
200.7 or 6010 
239.2 or 7421 
200.7 or 6010 
200.7 or 6010 

245.1 or 747017471 
200.7 or 6010 
200.7 or 6010 
200.7 or 6010 
270.2 or 7740 
200.7 or 6010 
200.7 or 6010 
200.7 or 6010 
279.1 or 7841 
200.7 or 6010 
200.7 or 6010 
200.7 or 6010 
200.7 or 6010 
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INORGANIC ANALYSES 

Acidity 
Alkalinity 
Bromide 

Analyte 

Biochemical Oxygen Demand 
Bicarbonate 
Carbonate 
Bicarbonate & Carbonate 
Carbon - Total Inorganic (water) 

- Total Organic (water) 
- Total (soil) 
- Total Organic (soil) 

Cation Exchange CapaCIty !soil) 
Chemical Oxygen Deman" 

Detection limit of 20 mglL 
Detection limit of 5 mg/L 

Chloride 
Chloll>, < Total Residual 
Coliform Bacteria - Total 

- Fecal 
Color 
Chromium - Hexavalent 
Cyanide - Tot. < 

Cyanide - Tot. Ammenable 
C:vanide, W Au 
Density 
Fluoride EPA 340.2 
Formaldehyde 
Hardness (Ca, Mg by calculation) 

Calculation only 
Halides, Total Organic (TOX) - Water 

Lime Equivalence 
Nitrogen - Ammonia 

- Solids/Oils 

- Nitrate plus Nitrite Nitrogen (combined) 
- Nitrate 
- Nitrite 
- Total Kjeldah1 
- Total Organic-Calculation Fee 

(requires analysis of TKN & NH3) 

• ,., 
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Methods 

EPA 30S.1 
EPA 310.1 
EPA 300.0 
EPA 40S.1 
APHA2320 
A?E.A 2320 
APE '.2320 
EPA 4~.~ ! 

EPA 415.1 

EPA 9080 

EPA 410.4 
EPA 410.4/410.2 

EPA 300.0 or 325.1 
APHA 45OO-CLG. 

N' "~22B 
A ~2D 

SV .96 
EPA 33S.2 
EPA 335.1 

A "QA 45OO-CNI. 

NIOSH 3500 
EPA 200.7 and SM 314 B 

9020 

AOAC 1.004-6 
... n .. "~I"! , __ 'len '2 .c.r r'> l Vi JJv .... 

353.2 
E- < _,J.O or 353.2 
EF-t. 300.0 or 353.2 
EPA 3S1.2 or 3S3.3 
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INORGANIC ANALYSES (continued) 

Analyte 

Oil & Grease (Gravimetric or IR) 
Oxidation Reduction Potential 
Free Liquid Content (paint Filter Test) 
Total Petroleum Hydrocarbon IR 

pH 
Phenols - Total 
Phosphorus - Total 

-Ortho 
Silicate - Reactive 
Solids - Total 

- Suspended 
- Dissolved 
- Volatile 

- Suspended Volatile 
- Settleable 

Specific Conductance 
Specific Gravity 
Sulfate 
Sulfide 
Suifiie 
Surfactants - MBAS 
Tannins and Lignins (as tannic acid) 
Turbidity 

Sample Prep: 
Compositing 
Filtration 
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Methods 

EPA 413.1/413.2 

EPA 9095 
EPA 418.1 
EPA 150.1 
EPA 420.3 

EPA 365.3 or 365.4 
EPA 365.1 or 365.3 

EPA 370.1 
EPA 160.3 
EPA 160.2 
EPA 160.1 
EPA 160.4 

EPA 160.2 or 160.4 
EPA 160.5 
EPA 120.1 

EPA/COE 1981 
EPA 300.0 or 375.2 

EPA 376.2 
EPA 377.1 
EPA 425.1 

APHA 5550B 
EPA 180.1 

APHA 3030B 
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Appendix IX is derived from Appendix VIII Hazardous Constituents. These parameter lists are intended to apply to 

groundwater monitoring at hazardous waste storage and disposal sites and are applied to uncontrolled site investigations and 

remediations. 

Analyte 

Volatile Organics 
(extended list 19 Compounds) 

Acrolein and Acrylonitrile 

Acid and Base Neutrals 
(extended list 48 Compounds) 

Dioxins/2378 TCDDD 

Pesticides and PCB's 

Herbicides 

Total Cyanide 

pH 

17 tvietals 
Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Cobalt 
Chromium 
Copper 
Mercury 
Nickel 
Lead 
Selenium 
Silver 
Tin 
Thallium 
Vanadium 
Zinc 
Metals Digest 

EPA Methods 

8240 

8030 

3550/8270 

8280 

3540/8080 

8150 

9010 

376.1 

150.1 

7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7470 

6010 

1421 
7740 
6010 
6010 
7841 
6010 
60\0 

3010,3020,7060,7470 
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Analyte 

Part A 

Biochemical Oxygen Demand 
Chemicai ·Oxygen Demand 
Total Organic Carbon 
Total Suspended Solids 
Ammonia as Nitrogen 

pH 

Part B 

Total Residual Chlorine 

Color 
Fecal Coliform 

Fluoride 

Nitrate 
Nitrite 
Total Organic Nitrogen 
Oil and Grease 
Total Phosphorus 

Alpha 
Beta 
Radium 
Sulfate 
Sulfide 
Sulfite 
Surfactants 
Aluminum 
Barium 
Boron 

Cobalt 
Iron 
~1agnesium 

Molybdenum 
Manganese 

Tin 
Titanium 
Metals Digestion 

TABLE 8-2, continued 

FORM 2C ANALYSES FOR NPDES PERMITS 

-

Methods 

EPA 405.1 
EPA 410.4 
EPA 415.1 
EPA 160.1 

EPA 350.2/350.3 or 350.2/350.1 
EPA 150.1 

EPA 330.5 
EAP 110.2 

APHA 9222D 
EAP 340.11340.2 

EPA 353.2 or 300.0 
EPA 353.2 or 300.0 

350.2/350.3/351.3 or 350.2/350.11351.2 
EPA 413.1 or 413.2 
EPA 365.1 or 365.4 

EPA 300.0 
EPA 376.1 
EPA 377.1 
EPA 425.1 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

EPA 200.7 
EPA 200.7 

(3010) 
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FORM lC ANALYSES FOR NPDES PERMITS (continued) 

Analyte 

Antimony 
Arr.nic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Total Cyanide 
Total Phenols 
Dioxin 
Volatile Organic Compounds 
Acid and Base Neutral Compounds 
Pesticides and PCB's 
Metals Digestions 

Methods 

EPA 200.7 
EPA 206.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 239.2 
EPA 245.1 
EPA 200.7 
EPA 270.2 
EPA 200.7 
EPA 279.1 
EPA 200.7 

EPA 335.2 or 335.3 
EPA 420.3 
EPA 8280 
EPA 624 
EPA 625 
EPA 608 

(3010,3020,7060) 
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PACE New England bas the capability to perform the following analyses upon request. Turnaround time is subject to 

instrument availability and prices are quoted based on analyst and instrument time required and quantity of samples 

submitted. 

BTU 
Chlorine (%) 

Sulfur (%) 

HalugenS 
Viscosity 
Flash point 
API Gravity 
Ash Content 

pH 
Free Liquids 
% Moisture 

Analysis 

% Sand, Silt, Clay 
Sieve Analysis (6 fractions> 8mm to < 2mm) 
Particle Size (19 fractions> 8mm to .02mm) 

Diquat, Paraquat by HPLC 
Carbamate Pesticides by HPLC 

PNA by HPLC 
Ethylene Glycol by HPLC 
Nitrogen-Phosphorus Pesticides by GC 
EDB & DBCP by GC . 
GC Direct Inject for Alcohols 
Volatile Air Analysis in Tedlar Bags by GC or GC/MS 
Calibrated Volatile Non-target Compounds by GC/MS 
Method Development for any Organic Compounds by HPLC, GC/MS, or GC 

Non-routine Furnace or ICP Metals 
Bromide by Ion Chromatagraph 
Formaldehyde by HPLC 
Nitroaromatic Explosives by HPLC 

Methods 

ASTM D240 
ASTM D 129-64 
ASTM D 129-64 

ASTM D 808 

ASTM: DM5 
ASTM D 93-77 
ASTM D 287 

ASTM D 482-87 
SW8469045 
(Paint Filter) 
APHA 25400 
EPA/CE-8H 
EPA/CE-81-1 
EP A/CE-81-1 

EPA 549 
EPA 531 
EPA 8310 

EPA 507 
EPA 504 

EPA 300.0 
EPA 8315 
EPA 8330 
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9.0 DATA REDUCTION, VAUDATION AND REPORTING 

All analytical data generated within the PACE NE Laboratories undergo a well-defined, well
documented multi-tier review process before being reported to the client. 

9.1 Data Reduction 

When primary analytical data, otherwise known as "raw data", are manually generated, 
the data are recorded either in boo :.':; T..ogbooks with prenumbered pages or on preprinted 
forms. Entries are made in black ink and are initialled and dated by the individual who 
makes the entry. It is acceptable to initial and date once for an entire page. Errors are 
corrected by drawing a single line through the entry; this change is initialled and dated 
by the individual who makes the change. The r~on for the change is indicated either 
by description or by error code (see Figure 9-1). Raw data may not be obscured in any 
way. The use of white-out is prohibited on all raw data, including instrumental 

hardcopy. 

The analyst who completes the analysis assembles all relevant raw data and results 
together with chromatograms, strip chan recordings, instrument settings allo other 
information essential to data interpretation. For data which are reduced by manual 
cal:';. .ms, the calculations are documented in a laboratory notebook or on an analyst's 
worksheet. The results are transferred to a standard laboratory reporting form which has 
been approved by the Group Supervisor and Lab Manager. Reporting forms inciude at 
a minimum the sample identification number, the date analyzed, the result expressed per 
unit volume, the method reference and the analyst's initials. 

9.2 Data Validation 

The analyst initiates the data validation process by reviewing and accepting the data. The 
completed data package is then sent to the Group Supervisor. The Group Supervisor 
provides a technical assessment of the data package and technical review for accuracy 
according to methods employed and laboratory protocols. Group Supervisors also review 
analyst generated calculations. 

For data which are reduced via computer, calculations are checked by the analyst (or 
designee) assigned to this task at a frequency designed to assure that the data 
manipulations are valid. This data validation step is documented by the analysts' initials 
on the hardcopy of the raw data. The results are either manually transferred to a 
standard reporting form or reported via computer generation of forms. 
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The Group Supervisor submits the validated data package, incb"lng the rt, :ng forms 
and the appropriate laboratory control sheets, to the: "orator:nager wno reviews 
the package for QC requirements and cOmpleteness. .myerro: ,Ie d; ""vered, the 
entire package shall be returned to the Group Supervisor for full reworki .. 

When accepted, the Laboratory Manager assembles the data wi'''' "her data from the 
sample set, drafts any narrative comments if required by the Qua.. ASSUT'::e Project 
Plan, and forwards the report and the data package to the Reporting Dep: ent. 

The Reporting Department assembles and types the .:;ial n 
'rrors, and provides the final report to the' '~tory MIL 
,at signatuie. 

"or transcription 
')irector for 

1 ne Laboratory Mangerrrechnical Director examines the repuh method 
appropriateness, detection limits and whether or not QC criteria were sall:... J. Any 
deviations from the referenced methods are checked for documentation and validity, and 
QC corrective actions are reviewed for successful resolution. T Laboratory 
Managerrrechnical Director signs the completed reports prior . ~ir : ... ...se. 

:'he Laboratory Managerrrechnical Director may delegate the final review and signing 
of reports to the Regional Director, as necessary. 

9.3 Data Report 

All data segments pertaining to a particular PACE NE Laboratory Number are channeled 
to the Reporting Department for assembly into the final repor. wrmat and generdtion of 
the analytical narrative. All points mentioned during technical and r-r ;,view are 
included in the narrative if it is deemed to impact the quality of the c' 

The final reoort is e:iven to the Laboratorv Mana2erlTl"(,"~' 
and release: Afte; verifying the report's complett 
Director signs the cover letter indicating acceptance c 

. or final review 
~y, the Technical 

The standard commercial report to the client consists of the following sections: 

I) the narrative 
2) sample results 
3) Chain-of-Custody forms 
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The narrative briefly describes the condition of the samples upon receipt, sample holding 
time performance, -instrument calibration information, and the q"a lity control results. 
Any discrepancies discovered and matrix problems are also addressed in this section. 

The sample results are tabulated. PACE NE number, client identification, and data 
analyzed are presented along with the observed concentrations for each parameter 

analyzed and detection limits. 

9.4 Dat;: .\Tchive 

Each data report which supports the analytical process for all samples received by the 
laboratory is thoroughly reviewed for completeness and accuracy. After the technical 
review it is routed to the Reporting Department for assembling the final report for 
submission to the client. The report is approved, signed, and submitted. 

One copy of the report remains with all the raw data which is stored in the data archives 

under the control of the QA Department. 

The Data Archivist has oversight responsibility for the data archive ensuring the 
continued integrity of all documentation generated in support of laboratory analyses. 

The archive room is a secure storage area with limited access to non-authorized 
personnel. Sign-out procedures are in place where every document removed from the 
archive room must be electronically signed out by a member of the QA Department. 

A copy of the report is forwarded to the Hazardous Waste Manager for use in 
characterizing the samples for ultimate disposal. 
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10 (or EI0) 
11 (or Ell) 
12 (or E12) 

TABLE 9-1. 

Error Codes 

Misspelled 
Mathematical Error 
Wrong Entry 
Transposition or Sequencing Em 
Transcription Change (copy error) 
Procedural Change 
Wrong Conclusion 
Illegible Entry 
Unnecessary Entry 
Footnoted Explanation 
Additional Comment 
Instrumentation Error/Failure 
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Records are the means by which an organization documents its operations and activities. They 
are an integral part of the Quality Assurance program since they provide documented evidenCe 
for program functionality and necessary information for performance evaluation and quality 

assurance audits. 

10.1 Standard Operating Procedures 

Standard Operating Procedures (SOPs) are written for specific procedures or operations. 
Complex tasks ofinspection, testing, calibration, monitoring, maintenance, data handling, 
and quality control as well as methods utilized in the iaboratory are specified and 

documented by SOPs. 

As a minimum requirement, each SOP must include a title, the purpose or applicability, 
list of materials or references, and detailed procedures. SOPs are updated when 
necessary. Each has an PACE NE reference number and revision data at the upper right 
comer of each page. More detailed information regarding SOPs can be found in Section 

12. 

All personnel are required to follow these documents when a specific operation or 
method is being utilized. It is the responsibility of the supervisor to make sure that 
employees are aware of and follow the SOPs. Any suggestions for additional SOPs or 
changes to existing SOPs can be directed to the QA Department. 

10.2 Sample Tracking 

Samples are tracked from the time they are received, through storage, preparation, 
analysis, and final disposition. 

Proper sample identification must be established during sample collection. This 
information must be clearly and permanently written on a label and attached to the 
sample. In addition, a Chain-of-Custody must be initiated with the appropriate 
information recorded. Samples should also be properly preserved and stored. 

Sample Management Personnel verifies the samples' integrity as they are unpacked. The 
PACE NE Project Manager andlor the Client are notified of samples that are broken or 
have not been properly stored or preserved. The sample identification label must also 
be checked against Chain-of-Custody identification. Any discrepancies must be verified 



PACE NEW ENGLAND, INCORPORATED 
TITLE: Laboratory Quality Assurance Manual 

Doc. No. QAM'()()2 

Section No. 10.0 
Revision No.2 

Date: 3/93 
Page 2 of 3 

by the Client or sampler. All these checks and any discrepancies or changes must be 
documented on me Sa.nple Receiving documentation. 

The Sample Management Personnel assign each sample a sequential laboratory 
identification number, which is written on the sample container and recorded onto the 
Chain-of-Custody. Samples are properly stored in their respective storage refrigerators. 

Upon receipt the Sample Management Personnel also initiates an Internal Custody Record 
for the sample set. This sheet is used to document sample removal from and return to 
sample storage. The final dispositir:n 'If a sample is documented on the hazardous waste 
disposal spreadsheet and on the i.lL~rnal sample custody record. 

10.2.1 Chain-of-Custody 

The Chain-of-Custody Form traces the possession of a sample from the time the 
sample is obtained in the field through analysis in the laboratory. To initiate a 
Chain-of-Custody, the field sampler must fill in the appropriate information: 
Client or Project Name, Signature of Sampler, Sample Identification, Date and 
Time Sampled, Type of Sample, and Analysis Requested. After the sample is 
brought into the laboratory, sample breakage, preservation, and identification are 
checked. Any inconsistencies are noted in the sample management 
documentation. For samples accepted into the laboratory, the Sample 
Management Personnel record the assigned lab sample number for each sample 
onto the Chain-of-Custody form, signs in the space marked "Received for 
Laboratory" and records the date and time received . 

. 10.2.2 Internal Sample Custody Record 

The Internal Custody Record is created at the time of sample receipt and is a 
mechanism for tracking samples from sample management to sample preparation 
alld back. When laboratory personnel remove samples from sample storage, -it 
is recorded on the Internal Custody Record. Upon returning any remaining 
sample, the individual records the date in the "Returned By" box for the 
appropriate sample. The original Internal Custody Record is archived by the QA 
department. 

10.3 Standards 

Standards preparation is documented at PACE NE in a Standards Logbook maintained 
by each laboratory. These logbooks are where the preparer records all information 
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10.4 

• n " lU.J 

needed to maintain proper traceability. More complete information regarding standards 

is provided in Section 7.1. 

Maintenance Logbooks 

Maintenance Logbooks are kept for each instrument. Each logbook is unique to its 
instrument. In the logbook, an analyst records initial instrument setup, routine 
nreventive maintenance, and instrumental malfunctions, dates taken in and out of service, 
~d resolutions. Instrument logs not only describe the instnlment's history, but ca.Tl be 

helpful when tf ·,uoleshooting . 

Data ReportJRaw Data Package 

A Data Report contains the results of analyses as presented to the Client. There is a 
narrative describing the general condition of the samples and an overview of the 
analyses. For more information see Section 9.3. 

The Raw Data Package contains information needed to reconstruct how the analysis of 
a batch of samples including QA/QC results data were derived. Information such as 
inorganic or organic preparation, chromatograms or strip ChaIL recording, allo regression 

analysis data are usually included. 
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needed to maintain proper traceability. More complete information regarding standards 

is provided in Section 7.1. 

10.4 Maintenance Logbooks 

10.5 

Maintenance Logbooks are kept for each instrument. Each logbook is unique to its 
instrument. In the logbook, an analyst records initial instrument setup, routine 
preventive maintenance, and instrumental malfunctions, dates taken in and out of service, 
and resolutions. Instrument logs not only describe the instrument's history, but can be 
helpful when tr :.u;)leshooting. 

U-ata· l)e-fi(l ........ ru'R:l··· T\ ...... D'I",v"lnp ... , r- ... _w J-IQUl .L "''''''~b-

A Data Report contains the results of analyses as presented to the Client. There is a 
narrative describing the general condition of the samples and an overview of the 
analyses. For more information see Section 9.3. 

The Raw Data Package contains information needed to reconstruct how the analysis of 
a batch of samples including QA/QC results data were derived. Information such as 
inorganic or organic preparation, chromatograms or strip chart recording, and regression 
analysis data are usually included. 
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A quality control program is a systematic process that controls the validity of analytical 
results by measuring the accuracy and precision of each method and matrix, developing 
expected control limits, using these limits to detect errors or out-of-control events, and 
requiring corrective action techniques to prevent or minimize the recurrence of these events. 

11.1 Accuracy and Precision Measurements 

The results of quality control samples created in the laboratory represent estimates of 
accuracy and precision for the preparation and analysis steps of sample handling. 
This section describes the quality control information provided by each of these 
analytical measurements. Information on the procedures to follow in preparation of 
the samples or spiking solutions is described for each method and matrix in the 
respel;tive method Standard Operating Procedure. 

Method Blank 

A method blank is a volume of deionized, distilled laboratory water for water 
samples, or a purified solid matrix for soil/sediment samples, carried through the 
entire analytical procedure. The volume or weight of the blank must be 
approximately equal to the sample volume or weight processed. A method blank is 
performed with each batch of samples or one with every 20 field samples whichever 
is more frequent. . Analysis of the blank verifies that method interferences caused by 
contaminants in solvents, reagents, glassware, and other sample processing hardware 
are known and minimized. Optimally, a method bla.~k should c.ontain no greater than 
five times (5X) the method detection limit for common laboratory solvents and . 
phthalate esters; less than the detection limit for all other parameters unless otherwise 
specified in the method or project QA plan. Results of method blank analyses are 
maintained with other QC data in the respective iaboratories. If requested by L'le 
client, this data will be included in the report. 

Accuf'lCv Measurements 

Laboratory Control Samples (LCS), consist of aliquots of ideal matrices (water, 
sand, etc.) spiked with analytes of interest. LCS's for methods with extensive lists of 
analyies that may interfere wiu'i one aliother may include a limited number of 
analytes, but the analytes included must be representative of as many analytes as is 
practical. In the case of metals analysis, all analytes of interest must be included. 
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Laboratory pure water is used to prepare most LCS's for methods for analysis of 
water. Highly characterized solids, where available, are used for LCS's for methods 
for analysis of solids. Where no such solid LCS is available, spiked laboratory pure 
water or spiked reagent blanks may be substituted. LCS's provide an estimate of bias 
based on recovery of the compounds from a clean, control matrix. They provide 
evidence that the laboratory is performing the method within accepted guidelines 
without potential non-matrix interferences. They are prepared in duplicate at a rate of 
one set per twenty samples or one set per 14 days whichever is more frequent. 

For tests that are performed infrequently, an lCS and its duplicate shall be analyzed 
at least monthly if the number of samples is less than 20. This monthly requirement 
shaH NOT apply to low·volume tests for which state certification is not sought, or for 
tests expected to be performed solely as part of a special project, or for tests 
involving study specific matrices other than water, soil, sludges and oils. 

Matrix Spikes/Matrix Spike Dupiicates are similai to the T ;thoratory Control 
Sample except the analytes used for spiking are added to a second and third separate 
aliquot from the same container of a selected few client samples in a batch of 
an~lyses. When prepared and analyzed, MS/MSD's can also provide a measure of 
overall precision. They incorporate sample matrix effects and field conditions. 
MS/MSD's are routinely prepared at a frequency of 10% when adequate sample 
volume is provided. 

Surrogates provide an estimate of bias based on recovery of similar compounds, but 
not the compounds analyzed, for each sample, incorporating sample matrix effects and 
field conditions. Surrogates are added to all samples analyzed by GC/MS and certain 
GC analyses prior to sample preparation. 

An Internal standard is an analyte that has the same characteristics as the surrogate, 
but is added to each sample in a batch, just prior to analysis and is used for 
quantitation. It corrects for bias or change in instrument performance from sample to 
sample, incorporating matrix effects associated with the analysis process only. 

..... •• 1L ... rreC1S1on jVleaSUiements 

A Laboratory duplicate is a laboratory control sample that has been homogenized 
and split into two equal portions before the method sample preparation process. It 
measures method preciSion associated with the preparation through analysis and is 
prepared and analyzed at a rate of one per batch or one per twenty samples whichever 
is greater. 
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A Sample duplicate is a sample that has been homogenized and split into two equal 
portions before the method sample preparation process. It measures sample precision 
associated with the preparation through analysis and is prepared and analyzed at a rate 
of one per batch or one per twenty samples whichever is greater in the inorganic 
laboratories. For organic analyses the MS/MSD fills this function. 

11.2 Control ChartS 

Control charts are quality control tools which graphically display the QC parameters 
(JV~; time. Both accuracy (Figure 11-1) and precision (Figure 11-2) c;)ntrol charts are 
maintained for each method and matrix. Each chart can be broken into three parts: 
sample identific.ation, sample response/calculation, and graphic representation (the 

plot). 

11.2.1 Accuracy 

For certain analytical programs (NEESA, AFCEE), accuracy charts are 
maintained for Surrogate and Laboratory Control Sample recovery. Each 
sample is identified by the date it was analyzed and its PACE NE sample 
number. The true value (ihree-significant-figure eXp"..cte.d value based on the 
amount spiked) is denoted as SR. This amount is fixed for each method and 
matrix to be approximately five to ten times the MDL. The experimental 
value (three-significant-figure observed value) is denoted by SA and varies for 
each sample based on the recovery of the amount spiked. From these two 
values the percent recovery (%R) is calculated as: 

%R = (SR / SA) * 100 

except for the matrix spike sample where the concentration present in the 
original sample aliquot must also be factored in. For matrix spike samples, 
the percent recovery is calculated as: 

where: 

(SSR-SR)/SA x 100 

SSR is the spiked sample recovery 
SR is the original sample recovery 
SA is the amount of spike added 

The percent recovery is plotted onto the graph where: 
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identified bj the date(s) analyzed and their PACE l'JE number. :s the 
three-signit • .::ant-figure observed value faT t' '"6.':": :>ample; D denotes the 
three-significant-figure observed value for L,.~ uuplicate. The compariso!l of 
the two values is expressed as relative perc.ent difference (RPD), where 
relative percent difference is calculated to be an absolute value of three 
significant figures greater or equal to zero. This calculation is as follows: 

RPD = S-D x 100 
[(S+ D) 12] 

The relative percent difference is plotted on the graph whe:_, 

• the median, zero, represents 0% difference 
• the x -axis is the number of data points per chart; and 
• the y-axis is the range of relative percent differences. 

11.2.3 Limits 

Both upper and lower warning limits and upper and lower control limits are 
established to aid in interpreting a suspicious or an out-of-control event. 
Warning limits express a narrower confidence interval and are user" warn 
the analyst or supervisor of possibie system inconsistencies r ~Iefore 
an out-of-control event occurs. Control limits express ft. .. of 
accepted method variability. Control limits and warning .,mits are updated 

. quarterly. 

Warning Limits 

When not mandated by the method, PACE NE adopt . ..yarning limits e the 
mean +2 standard deviations or a 95% confidence interval, where: 
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n 

Mean x= 

± xt-(l/n)( ± Xi)2 
Standard Deviation s 2 = _,_-_I _______ ;...i -.-.:..1 ........ .:...-

n-l 

where: X = mean value 
X = individual values 
n = total number of values 

Control Limits 

Unless otherwise specified by the analytical method in use or by the project 
QA plan, PACE NE uses the 99% confidence interval as the control limits, 
which is defined as the mean ±3 standard deviations. Where interlaboratory 
expected ranges have been determined, PACE NE's goal is for their control 
limits to fall within these multi-laboratory expected ranges for that method. 

Both warning and control limits are determined and published at the end of 
each quarter for each method and matrix based only on that quarter's 
performance. However, a running mean and standard deviation is also 
calculated with each addition of 20 new data points and is available to those 
;nt&>r,j:!lo~tpn 
.l.lI ........ "" .... """"· 

Suspicious/Out-of-Control Events 

Plotting and connecting successive data points on control charts enables the 
laboratory to detect many types of suspicious and out-of-control situations
These events can be caught by monitoring the following: outliers (suspicious 
and out-of-control), runs (suspicious), trends (suspicious), and periodicity 
(suspicious). 
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There are two types of outliers: any particular point that falls outside the 
Control limits or any point that faIls outside the warning limits. A point that 
falls outside the control limits is classified as an out-of-control event; a point 
that falls outside the warning limits is classified as a suspicious event. 

A run is defined as a ~d,,~ of points that line up on one side of the central 
line (the mean). Any run that has a length of seven points is indicative of a 
potential abnormality in the process, a suspicious event. A run can suggest 
several potential problems such as a leak in the system, elevated 
contamination, or incorrect dilutions of standards. 

Trends 

A trend is defined as a series of points that are marked by an unbroken rise or 
fall. Any trend with a length of five points is classified as a suspicious event. 
A trend may indicate a change in instrument sensitivity due to a dirty source 
or injection port or standard degradation, to name a few. 

Periodicity 

. Periodicity is a term used to describe a recurring pattern of change over equal 
intervals. This. occurrence may be of any length or amplitude; thus, careful 
observation of the control chart is necessary. 

11. 3 Utilization of Quality Control Data 

The purpose for preparing and analyzing quality control samples is to demonstrate, 
through the known entities, how accurate and precise the investigative sample data 

..... • • ...... ...I 11 .... .... 1" 1 • • b are. i aOles 11-1 anu 1 J. -,I, summ411ze tue GU~lty contro. assessment cntena y 
matrix for the most commonly used methods by this laboratory. Different criteria may 
be dictated by different methods or by project QA plans. 
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TABLE 11-1 
TYPICAL QUALITY CONTROL CRITERIA FOR ORGANIC ANALYSES 
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Performance Criteria 
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TABLE 11-2 
TYPICAL QUALITY CONTROL CRITERIA FOR INORGANICS ANALYSES 
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Figure 11-2 
Examples of Precision Control Chart 
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12.1 Purpose and General Provisions 

Slandard Operating Procedures (SOPs) are formal, revision-controlled documents that: 

1) define, to PACE NE's clients and to regulatory agencies, the methods used by 
PACE NE in the performance of iaSks having all effect on the quality of data, 

findings or conclusions; 

2) establish the basis for similar training of personnel and set a Slandard for 

assessment; 

3) provide Slandard methodS for execution and documentation of work, to maximize 
consistency, uniformity and reliability of products; and 

4) facilitate coordination among individuals performing separate, but interdependent 

tasks. 

SOPs describe slandard methodologies that may at times be inappropriate for a specific 
project. In such cases, exceptions to the SOPs are stated in an SOP Deviation Form, 
with rationale. The SOP Deviation form is kept as part of the data package archived at 

PACE NE. 

12.2 Responsibilities 

The Laboratory Section Managers are responsible for determining, through consultation 
with the Quality Assurance Officer and PACE NE Management, the activities that 
require SOPs, and for working with the appropriate technical personnel to develop the 

SOPs. 

The Quality Assurance Department is responsible for obtaining technical review and 
approval of SOPs, for maintaining control of new SOPs and revisions, and for 
maintaining an up-to·date distribution list for SOPs. 

PACE NE personnel are responsible for performing tasks in accordance with applicable 
SOPs, except as explicitly directed by the relevant Quality Assurance Project Plan, 
contract, or Health and Safety policy. PACE NE personnel are also responsible for 
assisting in designing accurate and practical SOPs and in keeping the SOPs up-to-date. 
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Technical reviewers of SOPs are responsible for providing review of drafts sent to them 
within the schedule indicated in the request. 

12.3 Minimum Contents of SOPs 

Each Standard Operating Procedure shall contain at a minimum, the following 
information: 

Titie .. Tne name of hie concerned task 

SOP Number - The intern.u Jocument control number assigned and tracked by the QA 
Department 

Acceptance - The signature of the originator(s), Quality Assurance Officer and 
appropriate operations management authority to officially adopt the procedure 

Date - date of issue of most recent revision 

Section 1.0 - PUq>Ose and Aru>licability - An explanation of the objectives of the 
procedure, typical appiicaiions and limitations 

Section 2.0 - Definitions - A listing of any terms, expressions, or acronyms found in the 
procedure 

Section 3.0 - Aru>licable Documents/References - A listing of pertinent, supporting 
procedure or reference documents such as methods, manuals and/or SOPs 

Section 4.0 - Apparatus and Materials - A complete list of the equipment, apparatus, 
reagents, etc. needed for the procedure 

Section 5.0 - Method/Procedure - A clear description of the task on a step-by-step basis. 
The method description should be written Clearly enough, and in sufficient detail, to 
ensure that any two persons performing the procedure will achieve equivalent results, and 
to provide clients and reviewing agencies with a thorough understanding of the 
procedure. Acceptable and equivalent alternatives should be addressed whenever 
possible, and described in the same detail 

Section 6.0 - Quality Contrnl Rp.!Juirement~ and Acceotance Criteria - An outline of 
quality control requirements, including procedures frequency requirements and 
acceptance criteria. Acceptance criteria may take the form of an illustration such as a 
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chart of acceptable results with tolerances, or other appropriate forms 

Section 7.Q _ Calculations. Dara Management and Reporting of Results - A summary of 
the automated and manual calculations performed as well as reporting requirements, 

inciuding data flow ChLrt.s as appropriate 

Section 8.Q Corrective Actions - A description of what must be done, when and by whom 
in instances when the QC requirements are not met 

~iQn.J.Q Reswnsibjlities - Identification of :ill:: individuals (by title or organizational 
position) who are responsible for performing and facilitating the tasks governed by the 

SOP 

Section I Q.Q Health and Safety Considerations - A discussion of specific Health and 
Safety issues that must be considered prior to and during the performance of the 

procedure described. 

12.4 SOP Development and Approval 

Laboratory SOPs are deveioped by the laboratory's technil'"l staff; working with the QA 
Department (PACE NE SOP QA-553 Preparation of SOP's). The QA Department will 
also assist by assigning SOP numbers and by coordinating word processing, review and 
approval. Laboratory SOPs must be reviewed and approved by the management of the 
laboratory operations to which the SOPs apply. Tnus, the foilowing people must review 
and approve each laboratory SOP: 

• the Supervisor of the spe.cific operation to which the SOP pertains if applicable) 
or the Laboratory Manager - This signature indicates that the written SOP reflects 
the current practice in the laboratory. 

• the Laboratory Technical Director - This signature indicates that the SOP is 
technically adequate to handle the analysis of environmental samples expected to 
be received at PACE NE and technically compliant within the framework given 
in Section 8.0 and with any known exceptions noted. 

• the Quality Assurance Officer - This signature indicates that the SOP has been 
reviewed for compliance with the referenced methods and that desrepencies 
between the method and practice have been resolved. 

• the PACE NE Regional Director - This signature signifies a management review 
and approval of the practices detailed in the SOP. 
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Each SOP is assigned a unique PACE NE number from the Inventory of PACE NE 
SOPs, maintained by the QA Department. Each laboratory section has been assigned a 
block of numbers. 

12.6 Revisions 

SOP revisions may be necessitated by regulatory requireml':nts, technological 
.luvancements or other causes, but not by the requirements of a .;ingle project alone. 
Contradictions between standard procedures and the requirements of a specific project 
are resolved in the quality assurance plan for that project and are controlled internally 
through the generation of an SOP Deviation Form (Figure 12-1). 

Revisions may be proposed initially by the Quality Assurance Department or they may 
be recommended by users. Recommendations for revisions must be sent to the Quality 
Assurance Department. 

Technical changes to an SOP need to be made immediately, but revisions must not be 
made by an individual to only his/her personal copy. If there are changes to an SOP, 
they need the approval of the Group Supervisor, Lab Manager and QA and must be made 
manually to ALL copies of that SOP in use in the lab. A formal revision should be 
initiated ASAP. Recommendations for minor revisions will be accumulated by QA until 
sufficient to warrant a document revision. 

Revisions are accomplished by tile preparation of a new typed draft with the changes 
incorporated and listed on the cover page. (The cover page is a permanent document and 
stays with the SOP despite revisions.) Approval of the revisions is signified by dated 
acceptance signatures adjacent to the listed revisions in the lower section of the cover 
page. The QA Officer is authorized to approve minor revisions. Revisions which effect 
the technical approach or content will als6 require review and approval of a technical or 
section manager. Once formally accepted, the revised document replaces the previous 
version and is distributed to controlled copy holders with instructions as to what 
document(s) it replaces. 

Occasionally, revisions are significant enough to warrant a complete rewrite. In such 
cases, the changes are not listed on the cover page. Instead the words "complete 
rewrite" are entered and the new document must undergo review and approval as for a 
new SOP. The judgement as to whether a complete rewrite is required shall be made by 
the Quality Assurance Officer. 
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Te.chnical revisions and complete rewrites will necessitate training recertification for all 
personnel involved. The laboratory or section manager is responsible for ensuring that 
training is accomplished and documented. Required training documentation and 
instructions will be distributed with the SOPs by the QA Department. 

12.7 Distribution 

The QA Department distributes SOPs to technical staff and maintains distribution lists 
to ensure that revisions and new SOPs are distributed to all responsible individuals. The 
QA Department n,.intains a complete set of up-to-date SOPs and distributes them a.~ 
required. An SOP archive is maintained by QA Department and SOPs are distribut~ 
from that archive. 

12.8 SOP Archive 

An archive of all PACE NE SOPs, in the form of both hard-copy and electronic masters 
of current revisions, are maintained by the Quality Assurance Department. The hard
copy archive also contains a hard-copy master of all obsolete versions of each revised 

SOP. 

Ac .... ~o originals is obtained through QA personnel. 
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SOP Number and Title: ___________________ _ 

Date and Signature' ________ " ______________ _ 

Lab Number/Job/or Client deviation applies to: 

Describe deviation in detail, including normal procedure and reason for deviation: 

------------------------------------------_.---. 
ApprovallDate 

_____________ D.ate. _____ _ 

Technical Director 

____________ D.ate _____ _ 

Quality Assurance Officer 

_--:---:---:-:--________ .Date'--____ _ 
Regional Director 
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PACE NE's Analytical Chemistry Laboratory participates in a variety of interlaboratory tests 
and intralaboratory and performance checks to provide periodic assessment of the effectiveness 

of the overall quality control program. 

13.1 Interlaboratory Performance Surveys 

Performance surveys conducted by the EPA and the Nt'vi Hampshire Department of 
Environmental Services constitute the bulk of interlaboratory comparisons. 

• EPA Performance Evaluations - Water Supply - Semiannual (April and 

September) 

• 

Trace Metals 
Nitrate/Nitrite/Fluoride 
Insecticides 
Herbicides 
PAH's 
Adipate/Phthalates 
Trihalomethanes (THMs) 
Volatile Orl!anic Compounds - -
Residual Free Chlorine 
Turbidity 
Total Filterable Residue 
Caicium (as CaeO,) 
pH 
Alkalinity 
Corrosivity 
Sodium 
Sulfate 
Total Cyanide 

EPA Performance Evaluations - Water pollution - Semiannual (February and 
August) 

Trace Metals 
Minerals 
Nutrients 
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PACE NE's performance is evaluated by the respective agency after each round of 
testing, and reported to the Laboratory Technical Director. The Laboratory Technical 
Director forwards the results to the QA Auditor in charge of certifications. The QA 
Auditor distributes copies of the results to section managers and the QA Officer. 

In addition to the EPA WP/WS performance evaluation studies, PACE NE participates 
in a number of different state, federal and commercial studies such as the State of New 
York, US Navy NEESA, US Army CaE, USEPA CLP Quarterly Blind samples, US 
EPA DMR PE studies, and Chemical Waste Management round robin studies. 

13.2 Periodic Internal Audits 

Internal auditing is conducted by the QA Auditors. These audits occur at least every 
month, and typically focus on either performance relative to an SOP or a specific project. 
Internal audits take two forms - performance audits and systems audits. Performance 
audits involve submittal of blind spikes to the laboratory by the Quality Assurance 
Department for assessment of analytical accuracy. Systems audits consist of a thorough 
review of procedures and documentation to confirm that work was performed in 
accordance with this Manual, SOPs, and/or project QA Plan and that adequate 
documentation exists to satisfy the project requirements. 

13.2.1 Performance Audits 

Audit Standards 

As required on specific projects, the Q ·'ty Assurance Department provides 
spikes for analysis as independent chec ..amples (audit standards). The QA 
Department prepares any audit standaros that can be prepared readily from 
relatively non-hazardous, pure materials or certified concentrated standards. In 
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some cases, preparation of reliable audit standards requires special facilities and 
equipment due to the hazardous nature of the materials andlor the requirement for 
precise measurement of minute quantities. In such cases, audit standards are 

. obtained from the USEP A, Environmental Monitoring and Support Laboratory 
(EMSL), Cincinnati, Ohio, or from an equivalent source. The nature of the audit 
standards and the frequency of performance audits are specified in the Quality 
Assurance Plan of each project for which performance auditing is required. 
When practical, audit standards are provided in matrices resembling real project 
sample matrices, and undergo the full sample preparation and analysis procedure. 
However in many CNes this is impractical, and it is necessary .... submit audit 
samples as extracts, for analysis only. All measurable constituents in the audit 
standards should be within the expected range of concentrations to be encountered 
in the real samples (or in the extracts). 

13.2.2 Systems Audits 

There are two different types of laboratory systems audits. Systems audits of 
laboratory operations are performed at a minimum frequency of once every 
month. Systems audits address general laboratory operations and conformance 
to the Laboratory Quality Assurance Manual. Some project quality assurance 
plans require project-specific laboratory systems audits (project Audits). 

Svstems Audit Procedures 

The systems audits are performed by the Quality Assurance Auditors. Audit 
checklists are used to ensure that all salient points are addressed and documented. 
The checklists are filled out legibly and reproduceably, in ink, by the auditor, and 
are signed and dated by the auditor when completed. The audit checklist is based 
on EPA laboratory evaluation criteria, the provisions of the Laboratory Quality 
Assurance Manual and PACE NE SOPs. Project audit checklists are drawn from 
the applicable QAPPs, as Well as relevant provisions of the QA Manual. 

Audit checklists will cover at least the following areas: 

• Systems Audit 

Personnel qualifications and training records 
Adequacy of laboratory facilities, including work space, lighting, 
ventilation, and supplies 
Maintenance and calibration recordkeeping for analytical 

I 

I 
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Safety (facility configuration and practices) 
General operations, including glassware cleaning, inventory and 
checking of reagents and standards, and storage procedures 
Recordkeeping, including sample log-in and tracking, traceability 
of standards, control charts, and raw data recording and tracking. 

• Project Audit 

~;~'!1ple log-in and chain-of-custody records 
Sample storage procedures and records 
Sample preparation and analysis procedures 
Method validation (where applicable) 
Conformance to QAPP 
Control charts 
Precision and accuracy assessment 
Method blanks, reagent blanks, duplicates, check samples, 
fortifications, surrogates, etc. 
Calibration 
Data packages 
Analyst qualifications 
Data validation and reporting 

13.3 QA Reporting and Corrective Action 

Each systems audit is immediately followed by a debriefing, in which the auditor 
discusses hisiher findings wiih the iaboratory representatives. The debriefing serves a 
two-fold purpose. First, laboratory management is afforded an early summary of 
findings, which allows them to begin formulating corrective strategies, and second, the 
auditor has a chance to test preliminary conclusions and to correct any misconceptions 
before drafting his report. 

The systems audit report (which mayor may not contain performance audit findings) is 
issued to the Laboratory Manager and appropriate supervisors and personnel for 
corrective action. These responses are forwarded, in writing, to the auditor. The auditor 
then circulates the report to the QA Officer, laboratory management and to company 
management. 

Results of interlaboratory performance surveys and in-house audits, along with 
unresolved corrective action items are summarized in a monthly report from the Quality 
Assurance Officer to the PACE NE Regional Director. 
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14.0 PREVENTIVE MAINTENANCE 

To minimize downtime and interruption of analytical work, preventive maintenance is routinely 
performed on each analytical instrument. Designated laboratory personnel are trained in routine 
maintenance procedures for all major instrumentation. When repairs are necessary, they are 
performed by either trained staff or instrument manufacturer service personnel. 

SOPs are written for each instrument that cover basic operation and maintenance procedures 
(QA-8GO, Dse, Calibration, and Maintenance of :.Juipment - lnorganics Lab, QA-801, Use, 
Calibration, and Maintenance of Equipment - Organics Lab). Detailed logbooks documenting 
preventive maintenance, non-routine maintenance and repairs are also maintained for each 
instrument. The following are brief summaries of maintenance for each major instrument. 

14.1 Preventive Maintenance - GC/MS 

Regularly performed maintenance includes, but is not limited to the following for GC/MS 

instrumentation: 

• 
• 
• 

• 
• 
• 
• 
• 
• 

hard tune with calibration gas (PrTBA) 

removal of 2-3 inches from the injection end of the capillary columns 

replacement of 2-3 inches of column packing from the injection end of 
packed columns 

".' _L ," __ 

lnJeCtlOn pon HIlt:f replacement 

replace injection port septum 

clean ion source as needed 

check vacuum pump oil level 

check carrier gas tanks 

replace or recondition vent traps 

I 
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Regul2.rly performed maintenance includes, but is not limited to the following for GC 
instrumentation: 

• replacement of 2-3 inches from the injection end of the capillary c. llns 

• removal of 2-3 inches of column packing from the injection end of packed 
columns 

• injection port liner replacement 

• replace septum 

• check carrier and support gases 

• NRC wipe test ECD 

14.3 Preventive Maintenance - ICP 

• check liquid argon tank level 

• change pump tubing 

• clean nebulizer and spray chamber as needed 

• replace and realign plasma torch \vhen require 

• check cooling system water level 

• empty waste reservoir when full 

14.4 Preventive Maintenance - AA Graphite Furnace 

• check and align source lamps 

• clean and inspect graphite tube, replacing when surface appears 
excessively burnt or cracked 

• clean and inspect contact ring, replacing when excessively worn 
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• clean mirrors for optical sensor and sample compartment windows 

• check autosampler injector alignment and deposition 

14.5 Preventive Maintenance - Mercury Analyzer 

• Check and align source lamp 

• remove and clean sample cell and connecting tubes 

• check sparger for proper operation 

• clean sample compartment windows 

14.6 Preventive Maintenance - General Laboratory Areas 

• clean and calibrate balances biannually 

• check balance calibration each day of use 

• clean balance pan prior to each use 

• calibrate class .. S" weights every two years 

• calibrate automatic pipets and burets monthly 

• calibrate thermometers ye.ar!y against an NBS traceable thermometer 

• record refrigerator, freezer, and oven temperatures each weekday 

• clean, check, calibrate to manufacturers specifications all pH, DO, 
conductivity and, turbidity meters, and spectrophotometers biannually 

• general housekeeping: keep counter tops, hoods, and floors clean 

• check airflow in hoods once a week 

l 
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When errors, deficiencies, unusual occurrences, or out-of control situations exist, the QA 
program provides systematic procedures, called "corrective actions", to resolve problems and 
restore proper functioning to the analytical system. Within PACE NE, a distinction is made 
between "out-of-control events" and "unusual occurrences" for the purposes of requiring 

corrective actions. 

An out-of-control event is any event which is beyond tilt; a~',;eptance limits established for 
laboratory operation by PACE NE SOP's, EPA melhods, or client specific contracts or 
protocols. This call be due to data which are outside of the accepted bounds for accuracy and/or 
precision, method contamination, improper instrument calibration or maintenance, or deviations 

from the contract or SOP detected by a QA audit. 

An unusual occurrence is a situation ill which the analytical system is, strictly speaking, 
compliant with the protocol or SOP and therefore in control but an atypical or undesirable 
incident has occurred which warrants further investigation. Such an occurrence could be a 
holding blank which is contaminated or differences in the pattern of non-spiked target 
compounds between a spiked and unspiked aliquot of a sample used as the matrix spike. 

Both out-of-control events and unusual occurrences are noted on a PACE NE Corrective Action 
Report (Figure 15-1). A corrective action report must be generated whenever either type of 

event is noted. 

15.1 Out-of Control Events 

Out-of-control events associated with the statistical analysis and review of data are straight 
forward to identify. The analyst generating the data is responsible for checking the results 
against the established limits. Any deviations are immediately addressed. If data are outside 
accepted limits, the analyst immediately notifies the responsible section supervisor. If the 
situation is not corrected so that an out-of-control condition occurs, or is expected to, the section 
supervisor shall notify the Laboratory Manager and the Quality Assurance Officer. The 
Laboratory Manager and Section Supervisors are responsible for identifying the source of the 
problem and initiating corrective action. Completion of corrective action should be evidenced 

by the return of data to prescribed acceptable limits. 

Events which do not readily cause an immediate obvious effect on data quality are more difficult 
to identify. Such events could be samples stored at an incorrect temperature or held beyond 
prescribed holding times, or improper maintenance of records. Everyone in the laboratory is 
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responsible for reporting "system" problems. Analysts should report out-of-control events to 
their supervisor, the Section Supervisors, who should in turn report to the Laboratory Manager. 
Corrective action is again the responsibility of the Laboratory Manager and the Section 
Supervisors. They shall review and approve the action taken. 

If an out-of-control event does occur during analysis, for instance an LCS recovery falls outside 
the expected range,· the analyst must describe on the corrective action report the event, the 
investigative and cOlT"..ctive actions taken, the cause of the event, and notify the QA Officer. 
l~~ '. :'::5, investigation of an out-of-control even' wi1l reveal no problems. In such cases, 
onlY1he evel1t and the investigative action is recorde,", 

The investigative action taken is somewhat dependent on the analysis and the event. However, 
listed below is a progression of steps which may be taken to find the cause of an out-of-control 

event: 

• Check calculations to ensure there are no errors 
• Check standard and spiking solutions for degradation or contamination 
• Check instrument performance 

If the problem is with the standards or instrument performance, the analyst must recalibrate or 
retune the instrument before reanalyzing the sample extracts affected. If the out-of-control 
condition is still not remediated, the samples may require reextraction and reanalysis or data 

qualification. 

It is occasionally necessary to qualify data when the accompanying quality control data are not 
within established performance criteria. 'The qualifying of data alert the data end user to the fact 
that the analysis was, to some degree, flawed and that the precision and accuracy of the data 
produced may not fulfill the data quality objectives (DQOs) for that particular project. Based 
on the project DQOs, analytical data with qualifiers may not be appropriate for the intended use. 

15.1.1 Volatile Organic Analyses 

Method Blanks 

If target compounds are detected in the method blank above the detection limit 
(above 5 times the detection limit for methylene chloride, acetone, toluene, and 
2-butanone) the corrective action consists of checking the calculations, 
reanalyzing the blank, qualifying the associated sample data, and investigating the 
source of the problem to implement corrective action for the future. When target 
list compounds are detected in a method blank, the following condition applies: 
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• When any target compound is detected in a method blank above the action 
levels listed earlier, but not in associated samples, then no qualifier is 

applied. 

Surrogates 

The % recovery of the surrogates is calculated for each sample, blank, and LCS. 
Corrective action is taken whenever one (or more) surrogate recovery is outside 
the acceptance criteria. The following corrective actions are taken when required 

as stated above: 

• Check calculations to assure there are no errors; 

• Check internal standard and surrogate· solutions for degradation, 
contamination, etc., and check instrument performance; 

• If instrument failure is indicated, reanalyze the sample; 

• If a method blank surrogate is outside of acceptance criteria, then the 
problem must be corrected before proceeding with sample analysis. This 
may include reanalysis, reextraction or recalibration; 

• If the surrogate could not be measured because the sample required a 
dilution, no corrective action is required. The re.covery of the surrogate 
is recorded with the note "surrogate diluted out" . 

• If all· QC associated with the sample is within acceptance limits (the 
method blank surrogate recovery and LCS spike recovery), L'1e problem 
may be attributed to a matrix effect. Samples exhibiting a matrix effect 
will be qualified and discussed in the report narrative. 

Laboratory Control Sample/Laboratory Control Sample Duplicates 

The % recovery of the Laboratory Control Samples (LCS) and the relative 
percent difference (RPD) for LCS Duplicates are calculated. Corrective action 
is taken whenever one (or more) recovery or RPD is outside the established 
acceptance criteria. The following corrective actions are taken when required as 
stated above: 

• Check calculations to assure there are no errors; 



PACE NEW ENGLAND, INCORPORATED 
TITLE: Laboratory Quality Assurance Manual 

D:x:. No. QAM-002 

Section No. 15.0 
Revision No.2 

'"'"'ate: 3/93 
. of 14 

Check illte.'T'.a! standard and spiking standard solutions for det. 
contamination, etc., and check instrument performance; 

ln, 

• Reanalyze samples associated with a failed LeS, if available; 

• If that does not correct the problem, then the data is rep j and a 
qualifying statement included in the report narrative. 

For Matrix Spike and Matrix Spike Duplicates, if all QC associated with a .~".-1p' 
is within tCc;;.}itance limits (the method blank and LCSILCS dup spike recover) ), 
the problem may be attributed to a matrix effect. Samples exhibiting a matrix 
effect will be qualified and discussed in the report narrative. 

Calibration 

For an initial 5 point calibration curve to be valid, the % relative standard 
deviation of the individual relative response factors (RRF) for the Calibration 
Check Compounds (CCC) shall be less than or equal to 25%. If this criteria is 
not met, then the calibration curve shall be reanalyzed. 

For continuing calibration checks to be valid, the relative respr facto~ T")r each 
of the System Performance Check Compounds (SPCC) shoui~ oe a' ).300 
In "')cn ~,... .. D .. "" ................... \ anA t'ha nn'C ~,.,.p ea",h n.t th~ rrr C!hnnl ·,.c;Ok \V.L.JV IV! U.aVIUU1V1Ul} IU un ... ... ~'"" .IVI '-<II v ........... ___ ...... "".... ~ __ ... 

different from the average RRF from the initial calibration. If these .... Leria are 
not met, then the following corrective actions should be taken: 

• Check internal standard and standard soiutions for degradation, 
contamination, etc., 

• Check instrument for contamination at the injection port inlet ,.,d front 
end of the column; 

• If no source of the problem is identified, then a complete 5 point initial 
calibration must be performed. 

The SPCC and CCC for Volatiles are: 

~ 
Chloromethane 
1,1-Dichloroetnane 
Bromoform 

~ 
Vinyl Chloride 
1,1-Dichloroethene 
Chloroform 



PACE NEW ENGLAND, INCORPORATED 
TITLE: Laboratory Quality Assurance Manual 

I, I ,2,2-Tetrachloroethane 
Chlorobenzene 

15.1.2 Semivolatile Organic Compounds 

MethQCI Blanks 

1,2-Dichloropropane 
Toluene 
Ethylbenzene 

Doc. No. QAM-002 
Section No. 15.0 

Revision No.2 
Date: 3/93 

Page 5 oi 14 

If target compounds are de1e( :.:(1 in the method blank above the detection limit 
(above 5 times the detection limit for phthalate esters) the corrective action 

consists of the following: 

• checking the calculations; 

• reanalyzing the blank; 

• flagging the associated sample data; 

• investigating the source of the problem to implement corrective action for 
the future. 

When target list compounds are detected in a method blank, the following data 

condition applies: 

• when any target compound is detected in a method blank above the action 
levels listed earlier but not in associated samples, then no flag is applied. 

Surrogates 

The % recovery of the surrogates is calculated for each sample, blank, a.'ld 
standard. Corrective action is taken whenever one (or more) surrogate recovery 
from either the base/neutral or acid fraction is outside the acceptance criteria. 
The following corrective actions are taken when required as stated above: 

• Check calculations to assure there are no errors; 

• Check internal standard and surrogate solutions for degradation, 
contamination, etc., and check instrument performance; 

• If instrument failure is indicated, reanalyze the sample; 
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• If more than one method blar surrogate is outside of accepta'3: ~riteria 
or if one surrogate yields less than 10% recovery, then the pmt'l'l'Il must 
be corrected before proceeding with sample analysis. This may include 
reanalysis, reextraction or recalibration; 

• If the surrogate could not be measured because the ;ample required a 
dilution, no corrective action is required. The recovery of the surrogate 
is recorded with the note "surrogate diluted out"; 

• If all QC associated with the sample is "ithin acceptance limits (the 
method blank surrogate recovery and LCS spike recovery), the problem 
may be attributed to a nlatrix effect. Samples exhibiting a matrix effe..ct 
will be qualified and discussed in the report narrative. 

Laborato!;Y Control Sample/Laboratory Control Sample Duplicates 

The % recovery of the Laboratory Control Samples and the relative percent 
difference (RPD) for LCS Duplicates are calculated. Corrective action is taken 
whenever one (or more) recovery or RPD is outside the acceptance criteria. The 
following corrective action is taken when required as stated above: 

• Check calculations to assure there are no errors; 

• Check internal standard and spiking standards ~ 

contamination, etc .• and check instrument performall~_, 

• Reanal yze all associated samples, if available; 

• If that does not correct the problem, then the data is reported and a 
qualifying statement regarding the laboratory control sample is included 
in the report narrative. 

For Matrix Spike and Matrix Spike Duplicates, if all QC associated a sample 
is wiihin acceptance limits (uie ffieuiod bl411k aiid LCS/LCS dup S~f Ke- tecovery), 
the problem may be attributed to a matrix effect Samples exhi!Jitir-g a matrix 
effect will be qualified and discussed in the repol. narrative. 

Calibration 

For an initial 5 point calibration curve to be valid, the relative standard 
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deviation of the individual relative response factors (RRF) for the Calibration 
Check Compounds (CCC) should be less than or equal to 40%. If this criteria 
is not met, then the calibration curve should be reanalyzed. 

For continuing calibration checks to be valid, the relative response factor for each 
of the System Performance Check Compounds (SPCC) should be at least 0.050 
and the RRF for each of the CCC should be.5.. 40% different from the average 
RRF from the initial calibration. If these criteria are not met, then the following 
corrective actions should be taken: 

• Check internal standard and standard solutions for dc:gradation, 
contamination, etc., 

• Check instrument for contamination at the injection port inlet and front 
end of the column; 

• If no source of the problem is identified, then a complete 5 point initial 
calibration must be performed. 

The SPCC and eee for Semivolatiles are: 

N-Nitroso-di-n-propylamine 
Hexachlorocyclopentadiene 
2,4-Dinitrophenol 
4-Nitrophenol 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
N-Nitroso-di-phenylamine 
Di-n-octylphthalate 
Fluoranthene 
Benzo(a)pyrene 

15.1.3 Gas Chromatography 

4-Chloro-3-tdetbylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorophenol 
2,4,6-Trichlorophenol 

I 
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If target compounds are detected in the method blank above the detection limit the 
corrective action consists of the following: 

• checking the calculations; 

• reanalyzing the blank; 

• flagging the as50~iated sample data; 

• Investigating the source of the problem to implement corrective action for 
the future. 

When target compounds are detected in a method blank, the following conditions 
apply: 

• when any target compound is detected in a method blank above the action 
levels listed earlier, but not in associated samples, then no flag is applied. 

Surrogates 

The % recovery of the surrogates is calculated for each sample, blank, and 
standard. Corrective action is taken whenever one (or more) surrogate recovery 
is outside the acceptance criteria. The following corrective action is taken when 
required as stated above: 

• Check calculations to assure there are no errors; 

• Check standard and surrogate solutions for degradation, contamination, 
etc., and check instrument performance; 

• If instrument failure is indicated, reanalyze the sample; 

• If the surrogate could not be measured because the sample required a 
dilution, no corrective action is required. The recovery of the surrogate 
is recorded with the note "surrogate diluted out"; 

• If all QC associated with the sample is within acceptance limits (the 
method blank surrogate recovery and LCS spike recovery), the problem 

I 
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may be attributed to a matrix effect. Samples exhibiting a matrix effect 
will be qualified and discussed in the report narrative. 

Laboratory Control Sample/Laboratory Control Sample Puplicates 

The % recovery of the Laboratory Control Samples and the relative percent 
difference (RPD) for LCS Duplicates are calculated for each set of spiked 
samples. Corrective action is taken whenever one (or more) recovery or RPD is 
outside the acceptance criteria. The following corrective action is taken when 

required as stated above: 

• Check calculations to assure there are no errors; 

• Check standard and spiking standard solutions for degradation, 
contamination, etc., and check instrument performance; 

• If that does not correct the problem, then the data is reported and a 
qualifying statement regarding the laboratory control sample is included 
in the report narrative. 

Calibration 

For an initial 5 point calibration curve to be valid, the responses for each 
compound should be linear over the calibration range. If this criteria is not met, 

then the calibration curve should be reanalyzed. 

For continuing c~ libration checks to be valid, the % difference in the calibration 
factor for each compound in calibration should not exceed 15 % from the initial 
calibration. If these criteria are not met, then the following corrective actions 

should be taken: 

• Check standard solutions for degradation, contamination, etc., 

• Check instrument for contamination at the injection port inlet and front 
end of the column; 

• If no source of the problem is identified, then a complete 5 point initial 
calibration must be performed. 

15.1.4 Metals Analyses 



I 
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. If target analytes are detected in the method blank above the reporting limit the 
corrective action consists of the following: 

• checking the calculations; 

• reanalyzing the blank; 

• investigating the source if 1 ':: problem to implement corrective action for 
the future; 

• redigesting and reanalyzing the associated samples if the analyte 
concentration in the samples is less than 5 times the blank concentration 
and greater than the reporting limit. 

• Data that cannot be regenerated acceptably is flagged as non-compliant. 

When target analytes are detected in a method blank, the following data condition 
applies: 

• when any target analyte is detected in a method blank above the action 
levels listed earliei but not in associated samples, then no flag is applied. 

Laboratory Control Sample/Laboratory Control Sample Duplicates 

The % recovery of the Laboratory Control Samples and the relative percent 
difference (RPD) for LCS Duplicates are calculated for each set of spiked 
samples. Corrective action is taken whenever one (or more) recovery or RPD is 
outside the acceptance criteria. The following corrective action is taken when 
required as stated above: 

• Check calculations to assure there are no errors; 

• Check standard and spiking standard solutions for degradation, 
contamination, etc., check instrument performance; 

• Redigest and reanalyze samples if there is no indication of faiiure in any 
of the above; 
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• If that does not correct the problem, then the data is reported and a 
qualifying statement regarding the laboratory control sample is included 
in the report narrative. 

An eXc.-ytion to t.'lis criteria is allowed for matrix spike samples when the sample 
concentration exceeds the spike concentration by a factor or 4 or more. In that 
instance, the data is reported unqualified. 

For Matrix Spike, Matrix Spike Duplicates and Sample Duplicates, if ~1l QC 
associatedwilh a sample is within acceptance limi.· (the method blank and 
LCS/LCS dup spike recovery), the problem may be attributed to a matrix effect. 
Samples exhibiting a matrix effect will be qualified and discussed in the report 
narrative. 

Calibration 

For an initial and continuing instrument calibration to be valid, the responses for 
each analyte must be linear over the calibration range and the accuracy of 
calibration, as determined by analysis of an independent check standard, must be 
within + 10% of the true value for ICP/AA analyses and within +20% for cold 
vapor AA analyses. If these criteria are not met, then the following corrective 
actions taken: 

• Check standard solutions for degradation, contamination, etc., 

• Check instrument for contamination, incorrect operating conditions, etc.; 

• If no source of the problem is identified, then a complete instrument 
calibration must be performed. 

15.1.5 Classical Wet Chemistry Techniques 

Method Blanks 

If target analytes are detected in the method blank above the detected limit the 
corrective action consists of the following: 

• checking the calculations; 

• reanalyzing the blank; 
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• investigating the source if the problem to implement corrective ~ction for 
the future; 

• redigesting and reanalyzing the associated s< ~"Ies if th~ analyte 
concentration in th~ samples is less than 5 times tnl. .Hank cor :ntration. 

'hwing data condition 
applies: 

• when any target analyte is detected in ? method bl..., .•• _.' "ve the action 
levels listed eariier but not in associat«:(. samples, then no flag i~ applied. 

Labo' '0' Control Sample/LaboratOlY Control Sample Duplicates 

The' ecovery of the Laboratory Control Sample' and th, ~lative percent 
differ,-,.;e (RPD) for LCS Duplicates are calculated for each se' of spiked 
samples. Corrective action is taY~n whenever one (or more) recovery or RPD is 
outside the acceptance criteria. The following corrective action is taken when 
req uired as stated above: 

• Check calculations to assure there are no errors; 

• Check standard and spiking standard solutions for degradation, 
contamination, etc., and check instrument performance; 

• 

• 

Reanalyze the sample if no problems are indicated by (". 
above; 

. 'lg the items 

If that does not correct the problem, then the ,. 
qualifying statemer' ~egarding the laboratory -
in the report narraUve. 

: ,; T'> .'orted and a 
"pie is included 

An exception to this criteria is allowed for matrix spiKt. _ .•. ~ .• es when :the sample 
concentration exceeds the spike concentration by a factor or 4 or .~. In that 
instance, the data is reported unqualified. 

For Matrix Spike, Matrix Spike Duplicates and Sample Dur' 
associated with a sample is within acceptance limits (the 

;, if all QC 
d blank and 



PACE NEW ENGLAND, INCORPORATED 
TITLE: Laboratory Quality Assurance Manual 

Doc. No. QAM'()()2 
Section No. 15.0 

Revision No.2 
Date: 3/93 

Page 13 of 14 

LCS/LCS dup spike recovery), the problem may be attributed to a matrix effect. 
Samples exhibiting a matrix effect will be qualified and discussed in the report 

narrative. 

Calibration 

For an initial and continI.:,,£; instrument calibration to be valid, the responses for 
each analyte must be linear over the calibration range and the accuracy of 
calibration, as determined by analysis of an independent check.standard, must be 
withir. + 10% of the true value. If these criteria are not met, then the following 
corrective actions taken: 

• Check standard solutions for degradation, contamination, etc., 

• Check instrument for contamination, incorrect operating conditions, etc.; 

• If no source of the problem is identified, then a complete instrument 
calibration must be performed. 

15.2 Unusual Occurrences 

Whereas out -of-control events involve occurrences outside of pre-established acceptance 
. windows, unusual occurrences are more subjective and involve incidents which may be 

compliant with the assessment criteria but still warrant investigation. Many of these 
investigations will be the result of the professional judgement of the analyst, auditor or 
data reviewer that the analysis was not typical or reasonable. Another example of this 
type of investigation is an inquiry or questioning of data received from a client or from 
the results of performance evaluation samples. 
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The Quality Assurance Officer and Quality Assurance Auditors are responsible for preparing 
reports to management indicating effectiveness of the laboratory Quality Assurance Program. 

16.1 Quality Assurance Auditors 

Results of audits performed by the QA sialf are deiailed in formal, written audit reports. 
Th( ~e reports are distributed to the audited personnel, section supervi~: [. Laboratory 
director, QA officer, and Regional Director for review and appropriate action. These 
.md other QA-related reports are distributed as produced, with no set schedule. 

Auditor reports will include, but not be limited to: 

• Resuits of internal laboratory review activities 
• Results of internal data review activities 
• Results of proficiency Evaluation studies 
• Results of state certification applications 
• Summary of holding time exceedence and data qualification 
• Method detection limit study status 

To demonstrate management review, the audit report will contain a page which will be 
signed and dated by the QA Officer and Regional Director acknowledging that they have 
received the report and have reviewed its contents, and taken the necessary action 
dictated by their position. 

16.2 Quality Assurance Officer 

The Quality Assurance Officer will issue a report of QA activities and findings on a 
monthly basis to the Regional Director. Tne monihly siatus report wi!! include: 

• 
• 
• • 
• 
• 
• 

Results of internal systems or performance audits 
Corrective Action recommendations 
Discussion of QA issues raised by laboratory users 
Results of third party or external audits 
Status of laboratory certifications 
Other significant events 
Performance Evaluation Sample Results 

1 
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Review of the appropriateness and adequacy of the Quality Assurance Program is 
ongoing. At anytime, any laboratory employee, through the Laboratory Manager may 
present recommended change> te the Quality Assurance Officer. ' 

During system audits, the C"'~ity Assurance Program should be discussed. The audit 
report will document recommendations made by either the Laboratory Manager or the 
auditor for revision. 
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1. INTRODUCTION 

Based in Indianapolis, CCAS (hereafter referred to as CCASI) 

is a full service laboratory, specializing in dioxin/furan 

analysis, that provides quality environmental analyses. 

These services are provided to many industrial clients as 

well as governmental agencies, public utilities, engineering 

firms, and waste management companies. It is one of only a 

few firms across the country to have successfully 

participated in the Environmental Protection Agency's 

Contract Laboratory Program for the testing of environmental 

matrices for dioxins/furans. CCASI has achieved national 

recognition in the environmental industry by offering high 

levels of professional service, meeting or exceeding 

stringent quality standards, and using the most advanced 

instrumentation. 

The U.S. EPA requires that each laboratory generating data 

implement minimum standard operating procedures which assure 

that the precision, accuracy, completeness, and 

representativeness of its data are knowll and documented. 

This document describes the CCASI Quality Assurance policies 

and procedures related to chemical monitoring for 

environmental pollutants. 
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2 • OUALITY ASSURANCE POLICY 

In order to achieve our corporate objective, CCASI has 

established an extensive Quality Assurance (QA) program which 

combines good laboratory practices, method compliance, and 

quantitative criteria for data acceptability. Compliance 

with the QA plan presented herein provides the foundation for 

technically sound analytical results of known and 

documentable quality. This program relies on clearly defined 

objectives, well documented procedures, a comprehensive audit 

system, and management support for its effectiveness. Every 

employee at CCASI has a role in quality control, and every 

employee is responsible and accountable for the quality of 

their work. Therefore, it is our requirement that all 

laboratory personnel read, review, and understand the 

procedures and req~irernents established by this document. 
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3. PURPOSE AND SCOPE 

PURPOSE 

This QA Program Plan presents an overview of the essential 

elements of the CCASI QA program. CCASI has modeled this 

plan along EPA guidelines as outlined in "Guidelines and 

Specifications of Preparing Quality Assurance Program plans 

(QAPPs) and Quality Assurance Annual Report and Workplans 

(QAARWs) for EPA National Program Offices (NPOs) and the 

Office of Research and Development (ORO)", September 1987, 

and "Interim Guidelines and Specifications for Preparing 

Quality Assurance Project Plans", QAMS-005/80, December 29, 

1980. Both of these documents have been issued by the Office 

of Monitoring Systems and Quality Assurance, Office of 

Research, and Development, U.S. EPA. 

The purpose of this document is to establish standard 

operating procedures to ensure that all data generated in the 

laboratory conform to specific requirements for accuracy, 

precision, and completeness, as related to the appropriate 

type of analysis, analyte, and matrix. This quality 

assurance/quality control plan describes the organization and 

procedures routinely incorporated into all analyses performed 
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by CCASI for the purpose of producing quality, reliable data. 

SCOPE 

The CCASI QA program is designed to control and monitor the 

quality of data generated in the laboratory. The program has 

four key elements. These elements entail: 

- Providing information to demonstrate the overall 
qualifications and capability of the laboratory to 
perform environmental analyses; 

- Establishing procedures to measure the laboratory's 
performance on a daily basis; 

- Measuring matrix effects to determine the effect of a 
specific matrix on method performance; and 

- Reporting appropriate QC information with the 
analytical results to enable the end-user to assess 
the quality of the data . 

. The sp",~ific procedures involved in implementing each aspect 

of the [CASI QA program are described in this document. The 

QA/QC policies and procedures described in this document are 

designed to eliminate systematic errors and minimize the 

occurrence of other errors. However, no QA program, 

regardless of how elaborate, can eliminate all errors which 

may occur during an analysis. The QA program builds the 

framework for eliminating, to the extent possible, systematic 

and random errors, and identifying and correcting those 
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errors which do occasionally occur. These QA/QC policies and 

procedures must be coupled with the sound, professional 

judgment of the technical staff in interpreting the events 

surrounding the generation of final results in order to 

ensure that analytical data produced is of acceptable, known, 

and documentable quality. 

The management staff at CCASI is committed to ensuring that 

the quality, integrity, technical validity, and defensibility 

of analytical results are of paramount importance to every 

member of this organization. 
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4. DEFINITION OF TERMS 

Ouality Assurance (OA): the total integrated program for 

assuring the reliability of data generated in the laboratory. 

Ouality Control (OC): the routine application of specific, 

well documented procedures to ensure the generation of data 

of known and acceptable quality, thus fulfilling the 

objectives of the QA program. 

Ouality Assurance Program plan (OAPP): an assemblage of 

management policies, objectives, principles, and general 

procedures outlining the techniques by which the laboratory 

produces data of known and acceptable quality. 

Standard Operating Procedure (SOP): a detailed, written 

description of a procedure designed to systematize and 

standardize the performance of the procedure. 

Ouality Assurance Project Plan (OAPjP): an assemblage of 

detailed procedures describing how the laboratory will 

generate data that meet the Data Quality Objectives (DQOs) of 

a specific project. 

Holding Time: the period of time during which a sample can 

be stored after collection and preservation without 
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significantly affecting the accuracy of the analysis. 

Analytical Holding Time: the period of time during which a 

aample extract can be stored before analysis is completed 

without significantly affecting the accuracy of the analysis. 

Sample Delivery Acceptance: the point in time at which CCASI 

determines that it can proceed with the analytical work. 

Sample Delivery Acceptance follows receipt and inspection of 

the samples and complete definition of analysis required. 

Initiation of Preparation: the point in time at which the 

separation of organic or inorganic extractable analytes from 

the sample matrix by appropriate extraction media is 

initiated. 

Initiation of Analysis: the point in time at .which the 

extracted analytes are introduced into an instrument or to a 

procedure which complies with the SOP for analysis of the 

parameter of interest. 
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5. RESPONSIBILITIES AND AUTHORITIES 

We believe that the success of CCASI is dependent upon the 

continued commitment of all within the organization to a 

strong and viable QA Program. The following section outlines 

responsibilities, levels of authority, and also includes an 

organizational chart. Resumes are available upon request. 

The QA effort within CCASI is directed by the QA/QC Officer 

who reports directly to the President of CCASI. The 

responsibilities of the QA/QC Officer are as follows: 

_ Developing and implementing a QA program that ensures 
that all data generated by CCASI is scientifically 
sound, legally defensible, and of known precision and 
accuracy; 

_ Monitoring the QA Plan to ensure compliance with QA 
objectives in the laboratory; 

_ Developing and implementing new QA procedures within 
the corporation to improve data quality; 

_ Conducting audits and inspections of the laboratory on 
a regular basis, reporting the results of those audits 
to management, and applying corrective actions as 
needed to ensure compliance with the CC~~! QA Plan; 

_ Serving as the in-house client representative on all 
project inquiries involving data quality issues; 

_ Assisting laboratory personnel in the writing 
reviewing, and implementation of SOPs; , 

_ Assuring that the laboratory staff has access to 
current SOPs; 
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- Reviewing all data generated by CCASI to ensure 
compliance with protocols being used; and 

- Maintaining all documents, files, and records 
pertaining to QA. 

The QA/QC Officer is the final authority within each 

department on all issues dealing with data quality. This 

also includes having the final authority to accept or reject 

data that does not meet QA/QC criteria as outlined in methods 

or SOPs. He/She has the authority to make recommendations to 

management regarding procedures that may need to be amended 

or discontinued, or analyses that should be suspended or 

repeated. 

The President of CCASI is responsible for the following: 

- Monitoring the implementation of the QA Plan within 
the laboratory to ensure complete compliance with QA 
objectives; 

- Prescribing, when necessary, and monitoring corrective 
a.ctions; and 

- Promoting sound QA practices within the environmental 
regulatory and analytical communities. 

The President is involved in making the final decisions 

dealing with quality, and he/she has the authority to require 

that procedures be amended or discontinued, or analyses 

suspended or repeated. Also, the President. has the authority 

to suspend or terminate employees on the grounds of 

dishonesty, incompetence, or repeated non-c:ompliance with QA 



Section No. 5 
Revision NO-.~j-.--u---
Date January, 1994 
Page 10 of 66 

-------------------------------------------------------------

procedures. 

The Operations Manager is responsible for coordination of all 

technical and analytical activity in the laboratory. He/She 

is directly accountable to the President of CCASI. Other QA 

responsibilities include: 

_ Actively supporting the implementation of the CCASI QA 
Plan within the laboratory; 

_ Maintaining accurate SOPs and ensuring their use in 
the laboratory; 

_ Maintaining a work environment that emphasizes the 
importance of data quality; and 

_ Prescribing and monitoring corrective actions. 

The Operations Manager has the authority to accept or reject 

data based on compliance with well defined QC criteria. In 

addition, the Operations Manager can accept or reject data 

that falls outside of established QC guidelines if, in 

his/her judgment, there are tecru~ical reasons which warrant 

the acceptance or rejection of the data. However, in this 

case, the QA/QC Officer must make the final rUling. These 

circumstances must be well documented, and any need for 

corrective action identified by the incident must be defined 

and initiated. 

The Operations Manager is also involved in making the final 

decision on all issues dealing with quality, and he/she has 
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the authority to require that procedures be amended or 

discontinued, or analyses suspended or repeated. The 

Operations Manager has the authority to suspend or terminate 

laboratory employees only on the grounds of dishonesty, 

incompe·tence, or repeated non-compliance with QA procedures. 

All other laboratory personne~ involved in the generation and 

reporting of data have a responsibility to understand and 

follow the CCASI QA Plan. Other QA responsibilities include: 

- Having a working knowledge of the CCASI QA Plan; 

- Ensuring that all work is generated _n compl~ance with 
the CCASI QA Plan; 

- Performing all work according to written SOPs or 
methods; 

Ensuring that all documentation related to the work is 
complete and accurate; and 

- Providing management with immediate notification of 
quality problems. 

Laboratory persormel have the reject 

data based on compliance with well defined QC criteria. The 

acceptance or rejection of data that falls outside of 

established QC guidelines must be approved by laboratory 

management and the QA/QC Officer. The authority of the 

laboratory personnel flows from the Operations Manager. 
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6. FACILITY DESCRIPTION 

CCASI occupies a 13,000 square foot facility located in 

Indianapolis, .Indiana, approximately 20 minutes north of the 

airport. The facility contains separate/dedicated laboratory 

preparation rooms with sophisticated air handling and exhaust 

systems, three dedicated mass spectrometry laboratories, an 

inorganic laboratory, dedicated glassware cleaning area, and 

document control areas. 

CCASI has the capability to perform standard GC/MS, GC/HRMS, 

GC, HPLC, ICP, and AA methods as well as a variety of 

specialized tandem MS/MS methods. The laboratory staff 

includes low resolution, high resolution, and tandem mass 

spectrometer operators, ICP and AA operators, and staff 

members who are experienced in organic and inorganic 
. . 

chemistry procedures and sample preparation. 

Laboratory equipment available includes gas chromatographs, 

.... ... 1 1- "'" .Ll.qul.Q cnromatograpus, spectropuotometers, rep, J.1_n., and 

support equipment. The principle laboratory instrumentation 

includes a tandem quadrupole mass spectrometer, two E-B-E 

geometry computer-controlled double-focusing mass 

spectrometers, and several conventional Hewlett-Packard GC/MS 
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systems. 

The tandem quadrupole mass spectrometer is a SCIEX TAGA 

6000E. The instrument is equipped with extended mass range 

to 1500 amu. and all available interfaces including GC, APC1, 

LPC1, LC, probes, and gas sampling. The instrument is 

. computer-controlled, and it is capable of all forms of MS/MS 

operation, including S1M, parent/daughter S1M, parent scans, 

daughter scar.s, and neutral loss scans. The instrument is 

cryopumped and capable of handling continuous gas loads 

directly into the source as high as 40 ml/min. The low 

pressure C1 source iE a bright Townsend discharge that 

generates an extremely high ion density. 

The two high resolution mass spectrometers are VG AutoSpec 

hybrid magnetic sector instruments employing E-B-E geometry. 

The data ·systems us.ed are DEC VAXstation 3100 workstations 

running OPUS data analysis and chemical information software 

under the VMS operating system. The present configuration is 

for GC or probe sample introduction into an E1 source. The 

system is capable of reconfiguration to accept other means of 

sample introduction (i.e. HPLC) and other ionization modes 

(i.e. C1, thermospray, FAB, etc.). 

The conventional Hewlett-Packard GC/MS systems are capillary 
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gas chromatographs coupled with mass selective detectors 

(MSDs). The data system supporting the three HPS890/HPS970 

GC/MSD units is an HP 1000 A-Series computer, Real-Time 

Executive (RTE-A) operating system with HP mass spectrometer 

application/data reduction software and HP peripheral 

hardware (scanning interface, disk drives, terminals, 

printers, etc.). It controls or assists in instrument 

tuning, data acquisition, data reduction, report production, 

and automation. 

In addition to the HPS970/RTE systems, an HPS890/HPS971A 

GC/MSD is linked to an MS-DOS ChemStation running custom, 

proprietary software developed by Hewlett-Packard and CCASI. 

This system provides additional flexibility in automated 

report generation. 
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7 • SAMPLING PROCEDURES 

The generation of quality data begins with the collection of 

the sample, therefore the integrity of the sample collection 

process is of concern to the laboratory. In order to help 

ensure sample integrity, a few points must be considered: 

_ Samples must be collected in appropriate containers -
in general, pre-cleaned glass containers are used for 
organic parameters, and pre-cleaned polyethylene 
containers are used for inorganic/metal parameters; 

_ The sample containers must be properly cleaned to 
ensure that the sample is not contaminated during the 
collection process; 

Samples must be preserved appropriately to minimize 
the loss of compounds of interest due to adsorption, 
chemical or biological degradation, or volatilization; 

_ Appropriate volumes of sample must be collected to 
ensure that the required detection limit can be met 
and quality control samples can be analyzed; 

Samples must be properly shipped to the laboratory in 
the appropriate time frame to ensure that holding 
times for the analyses can be met. 

Although CCASI does not perform sampling, we can assist in 

the sample collection process by providing coolers, 

appropriate sample containers that are properly cleaned, and 

proper preservatives for use in sample collection. 

Appropriate containers and preservatives, and minimum sample 

volumes required for analyzing routine organic, metal, and 
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conventional parameters are listed in Tables 1 - 8. These 

tables may be found in Appendix I of this document. Sample 

collection guidelines are listed in Appendix II. The 

collection guidelines are supplied with every sample kit that 

is requested. It is important that samples are coll.=ted 

properly and preserved properly at the time of collection, 

for the quality of the data produced can be no better than 

the quality of the sample supplied to the laboratory. 

Holding Times 

EPA has established holding time requirements for some 

analyses. These holding time requirements are listed in 

Tables 1 - 8 of Appendix I. As indicated, holding time 

!equirements differ depending on the regulatory program. The 

majority of the work done by CCASI is in support of RCRA and 

CERC"·~/Superfund activities. Therefore, CCASI follows the 

holding times given in SW-846 (3rd. Edition) unless otherwise 

instructed by the client. CLP holding times are followed 

when CLP protocols are requested by the client. Other 

holding times will be honored if arrangements are made with 

CCASI prior to sample receipt. 

CCASI is obligated to initiate preparation and/or analysis of 

samples within holding times if sample delivery acceptance 
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occurs within 72 hours of sampling, or before one-half of the 

holding time period has expired, whichever is less. In the 

event that samples are received with more than half the 

holding time already expired, CCASI will make every effort to 

analyze samples before holding times have completely expired. 

If necessar/, clients may arrange for rush service, prior to 

sample receipt by the laboratory, in order to ensure that 

holding times are not exceeded. Occasionally, a sample must 

be re-analyzed to comply with the requirements documented in 

this QA Program Plan. If this re-analysis is conducted 

outside of holding time, CCASI will be considered to have 

fulfilled its obligation to meet holding times if the first 

preparation and/or analysis was initiated within the 

prescribed holding time. 

Please note that requirements; preservation 

protocols, container types, and holding times listed in 

Tables 1 - 8 of Appendix I may vary depending upon the 

requirements of given programs, matrices, special methods, 

clients, or governmental agency protocols. CCASI personnel 

can provide consultation and assistance in this regard should 

such assistance be required. 

I 

I 



CCAS Indianapolis QA Program plan Section No. 8 
Revision No-.~3~.~O~--
Date January. 1994 
Page 18 of 66 

-------------------------------------------------------------

8 • SAMPLE CUSTODY 

An organized and efficient sample management system is a 

necessary and critical foundation on which actual analyses of 

samples are based. Sample management includes sample 

receipt, chain-of-custody documentation, sample preservation 

documentation, sample storage, case file creation, reporting 

and invoicing, and sample retention and disposal. 

Sample Receipt 

Samples received at CCASI are inspected for integrity, and 

field documentation is reviewed for accuracy and 

completeness. If chain-of-custody forms do not accompany the 

samples, the sample custodian will initiate these forms. 

When samples are received with missing or deficient chain-of

custody forms, the legal traceability of these samples can 

not extend to the time of collection, but must begin at the 

time of laboratory receipt. 

Chain-of-custody and sample integrity problems are noted and 

recorded during sample log-in. Client Services is informed 

of the deficiencies and will advise the laboratory on the 

desired disposition of the samples after contacting the 

client. The sample is then assigned a unique sample number 

1 
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which will identity the sample in the Laboratory Information 

Management System (LIMS). Reference to a sample in any 

communication will include the laboratory assigned sample ID 

number and/or the client sample ID number to specify which 

sample is of concern. 

Chain-of-custody 

(C.O.C.) procedures document the history of samples and 

constitute a crucial part of sampling and analysis programs. 

C.O.C. documentatic:l assists and en':;Dles the identification 

and tracking of a e~mple from the time of collection through 

the time of analysis. 

All samples which are received at CCASI must be accompanied 

by a C.O.C. The C.O.C. should include the following data: 

- Date of Sampling 
- Sample Identification 
- Sample Description 

Client/Project Identification 
- Number of Containers Per Sample 
- Preservation (if present) 
- ~lalysis R€~Jired 
- Special Instructions/Notes 
- Signature of Sampler 
- Time/Date of Transfer 
- Signature of Recipient 

Sample containers should include the following data: 

- Date of SamplL,g 
- Sample Identif~cation/Description 

Analysis Required 
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_ Client/Project Identification 

When samples are received at CCASI, the Sample Custodian will 

verify each and every sample against the C.O.C. forms, note 

any discrepancies or losses of samples, and then sign for 

receipt of the samples. The pH and temperature of each water 

sample received by CCASI will be taken at the time samples 

are logged into the LIMS, and this information will be 

recorded on the C.O.C. and into the LIMS. If samples are 

hand delivered by the client, a copy of the signed C.O.C. 

will be given to the client at that time. In the event that 

samples are shipped to the laboratory with incomplete or 

ambiguous documentation, a call to the client will be made by 

Client Services to confirm analysis. A signed copy of the 

C.O.C. and a copy of the LIMS Confirmation will be sent to 

all clients within 72 hours 'of receipt. In the event that 

sample results are needed on a rush basis or samples are 

submitted for rapid-turnaround dioxin analysis, the C.O.C. 

and LIMS Work order Confirmation copies will not be sent to 

the client. Samples will remain under the control of the 

Sample Custodian until samples are transferred to the 

appropriate storage area or to the laboratory staff for 

processing. Following transfer to the laboratory staff, all 

samples must remain in custody, and such custody must be 
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documented. 

A sample is considered to be in custody if it: 

- Is in the physical possession of the responsible 
party; or 

responsible Is in view of the party; or 
- Is secured by the responsible party to prevent 

tampering; or 
- Is secured by the responsible party in a restricted 

area" 

Sample Preservation/Bottle Preparation 

In most Cases, sample bottles and sample preservation will be 

the responsibility of the client. In addition, sample 

homogenization will also be the responsibility of the client. 

In cases where information is sought regarding bottling, 

preservation, and/or shipping, C 31 will advise according to 

the most recent recommendations from the U.S. EPA or other 

relevant federal/state regulatory authorities as applicable, 

or C~ASI will provide references for other consultation or 

assistance. 

Sample bottles or other appropriate containers can be 

provided to the client by CCASI if reasonable notice is given 

prior to the time needed. It is the policy of CCASI that 

these containers will be supplied at no additional cost 

nrnvided that samples are submitted to CCASI for analysis 
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within thirty (30) days of supply date. In the event that 

samples are not received by CCASI within this period, and 

alternate arrangements have not been made, the cost of the 

containers and any additional items sent (i.e. ice packs, 

coolers, etc.) will be invoiced to the client. Also, if the 

number of samples received is less than 75% of the number of 

containers supplied, the client will be invoiced for the 

difference in number of remaining, unused containers. 

Sample Storage 

Samples will be stored in a secured area of the type dictated 

by the analytical methodology. For refrigerated areas, the 

Sample Custodian will monitor and record the temperatures 

twice daily. Sample fractions and extracts will also be 

stored under the conditions dictated by the analytical 

methodology. 

upon receipt of samples, CCASI will create a case file in 

which to maintain records associated with the project. In 

addition to administrative information, the requested 

analyses and any requested modifications will be included in 

the file. As the project progresses, C.O.C. forms, tracking 
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sheets, change orders, telephone conversation logs, 

analytical results, and any other pertinent information will 

be added to the f~le. 

Reporting and Invoicing 

CCASI offers th1 (3) levels of report formats depending on 

how needed by the client. Level I reports 

are basically "results only" reports; Level II reports 

include continuing calibration summaries and sample 

chromatograms; and Level III reports are "CLP type" reports 

which include all paperwork and all data generated. Invoices 

are included with a copy of the final report mailed to 

clients, or they are sent simultaneously if the billing 

address differs from the reporting address. 

Sample Retention and Disposal 

In the case of contracts between CCASI and the U.S. EPA or 

other party, samples and sample extracts will be retained for 

the specified time as outlined in the original contract. At 

the end of this time, packing materials and shipping 

containers will be returned, and samples and sample extracts 

will be disposed of in an appropriate manner. 

In all other cases of non-dioxin!fura~ ialyses conducted for 
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private clients, the packing materials and shipping 

containers will be returned to the client upon verification 

of the data and transmission of the final data package. 

Samples will be disposed of in an appropriate manner by 

CCASI. Unused portions of solid matrix samples received for 

dioxin/furan analysis will be returned to the client for 

disposal. Aqueous samples received for dioxin/furan analysis 

are used up entirely in the extraction process, so CCASI will 

appropriately dispose of those sample containers. 
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9. CALIBRATION PROCEDURES AND FREQUENCY 

Standard/Reagent Preparation 

A critical element in the generation of quality data is the 

purity/quality and traceability of the standard solutions and 

reagents used in analytical operation. Whenever possible, 

primary reference materials will be obtained from the 

National Institution of Standards and Technology (NIST). 

In the absence of available reference materials from the 

NIST, other reliable sources will be sought. These reference 

materials will be used for instrument calibration, quality 

control spikes, internal standards, and/or performance 

evaluations. Secondary reference materials may be used for 

these functions provided that they are traceable to a NIST 

standard; or they have been compared to a NIST standard 

within the laboratory. 

Stock and working standards are checked regularly for signs 

of deterioration, such as discoloration, formation of 

precipitates, or change in concentration. Care is exercised 

in the proper storage and handling of standard solutions, and 

all containers are labeled as to compound, concentration, 

solvent, expiration date, and preparation data. All 
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standards or standard solutions are validated prior to use. 

This validation may take the form of supplier certifications. 

Th~s validation may also be restandardization for acids or 

bases, response factor comparison, standard curve response, 

or comparison to other standards made at a different time or 

by a different analyst. 

Laboratory reagents will be of the highest quality obtainable 

to minimize or eliminate background concentration of analytes 

to be measured. Also, reagents must not contain other 

contaminants chat will interfere with the analytes of 

interest. Each new lot of solvent (high volume solvents 

only) is analyzed prior to use to ensure the absence of 

interfering constituents: Reagents are also monitored 

through the preparation and analysis o~ method blanks with 

each batch of samples and on a quarterly basis for purity. 

Instrument Calibration and Tuning 

Before any instrument can be used as a measurement device, 

the instrumental response to known reference materials must 

be determined. The manner in which the various instruments 

are calibrated will be dependent on the partie. .. lar 

instrument, and the intended use of the instrument. These 

calibrations will be based upon the strictest adherence to 
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the guidelines published by the U.S. EPA or other relevant 

Federal/State regulatory authority for the intended analysis. 

All sample measurements will be made within the calibrated 

range of the instrument. Measurements outside this range 

will be flagged as such, or the extract will be diluted and 

re-analyzed. 

(GC/MS) -

Each day, 'prior to analysis of samples or standards, the 

instrument is tuned with bromofluorobenzene (BFB) for 

volatile compounds and decafluorotriphenylphosphine (DFT??) 

for semi-volatile compounds (according to the tuning criteria 

specified in the U.S. EPA method being utilized). No samples 

will be analyzed until the instrument has met tuning 

criteria. Once these criteria are met, the mass 

spectrometers are considered to be in compliance for the time 

period stated in the method after the injection of the tuning 

compound. Any analytical run which lasts longer than the 

stated period must include a tune check at or before 

expiration of the previous tune check. 

The instrument is then calibrated for all target compounds. 

The GC/MS systems must be initially calibrated at a minimum 
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of 5 concentrations to dete~inethe linearity of response. 

Volatile standards are run at 20, SO, 100, 150 and 200 ug/L. 

Semi-volatile standards are run at 20, SO, 80, 120, and 160 

ug/L. .Once these calibration curves are produced, certain 

key compounds referred to as System Performance Calibration 

Compounds (SPCC) and Continuing Calibration Compounds (CCC) 

are evaluated every 12 hours to ensure that the system 

remains calibrated. If the standard does not meet the 

established criteria, the system is recalibrated. 

Gas Chromatography/Tandem Mass Spectrometry (GC/MS/MS) -
TCDD/TCDF 

The initial calibration consists of triplicate injections of 

three solutions with varying concentrations of native 

analyte. Acceptance of the initial calibration is based upon 

the RSD of all native RRFs (Relative Response Factors) which 

must not exceed ten percent. The mean ion ratio is also 

d"termined by the initial calibration. Upon acceptance of 

the initial calibration, the instrument is available for use 

providing a daily calibration check verifies the initial 

calibration. The daily calibration check is a single 

injection of the low concentration calibration solution (Cal 

I). The ion ratio must fa:'. within plus or minus ten percent 

of the mean, and the RRFn 1CclSt fall within plus or minus ten 
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percent of the mean as set by the initial calibration. If 

·all criteria are satisfied, the instLument is considered to 

be in compliance for a period of 12 hours. Analytical runs 

which last longer than 12 hours must include another daily 

calibration check at or before 12 hours from the previous 

daily calibration check. The initial calibration is valid 

for a period of up to one year providing tha.t the daily 

calibration checks will verify the initial calibration for 

that long. 

A blank calibration is performed to determine a correction 

factor for the internal standard contribution to the native 

analyte responses. The correction factor is used to subtract 

this response from every sample result. 

Gas Chromatography/Mass Spectrometry (GC/MS) -
Low Resolution P~D/PCDF 

Once per week (or as required), the instrument is tuned with 

perfluorotributylamine (PFTBA or FC43) in order to establish 

proper mass assignment and resolution. Upon completion, the 

instrument must be calibrated via initial calibration 

procedures, or the initial calibration must be validated via 

the daily calibration check. 

The initial calibration consists of single injections of five 
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solutions with varying cor..centrations of native analytes. 

Acceptance of the initial calibration is based upon the 

following three factors: 

(1 ) 

(2 ) 

(3 ) 

The' signal-to-noise ratio for all analytes must be 
greater than or eyual to 10%; 

Ion ratios for all analytes must fall within the 
specified ranges as documented in the applicable 
EPA Method or Statement of Work (SOW); and 

Relative Standard Deviations (RSDs) for all 
Relative Response Factors (RRFs) must be less than 
or equal to 15%. 

Upon acceptance of the initial calibration, the instrument is 

available for use providing a daily calibration check 

verifies the initial The daily calibration 

check is composed of a single injection of the middle 

calibration solution (CC3). The signal-to-noise ratio, ion 

ratio, isomer specificity requirements, and RRF deviation 

must meet the criteria specified in the applicable and 

current EPA Method or SOW. If all criteria are satisfied, 

the instrument is considered to be in compliance for a period 

of 12 hours. Analytical runs which last longer than 12 hours 

must include another daily calibration check at or before 12 

hours from the previous daily calibration check. 

An ending calibration is required as the final analysis, and 

it should be analyzed within 12 hours from the last daily 
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calibration check. This final calibration is composed of a 

single injection of either CC1 or CC3; depending on the 

methodology requirement. Criteria specified for this 

analysis must be met prior to acceptance of data from the 

analytical run. 

High Re .. nllltion Gas ChromatQaraphy/Mass Spectrometry 
(HRGC/HRMS) - PCDD/PCDF 

On a daily basis, mass calibration and resolution must be 

established prior to initial and/or daily calibration. These 

criteria are established with the reference compound 

perfluorokerosene (PFK). Both mass calibration and 

resolution checks are valid for a period of 12 hours. If 

analytical runs last longer than 12 hours, the mass 

calibration and resolution must be checked again at or before 

12 hours from the previous mass calibration and resolution 

measurements. 

Initial calibration is established using single injections of 

five solutions with varying concentrations of native analyte. 

Ion abundances, signal-to-noise ratios, and isomer 

specificity must meet the criteria established by the current 

method or sow. Additionally, the relative standard deviation 

of each analyte's RRF must meet the criteria specified within 
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the current EPA method or SOW prior to acceptance. 

At the beginning of each 12 hour shift, system and 

calibration performance is verified via the analysis of 

Continuing Calibration 3 (CC3) solution. Ion abundance 

ratios, signal-to-noise ratios, isomer specificity, and 

percent deviation of the RRFs must fall within the criteria 

specified in the current EPA method or sow. Additionally, 

the retention times (abso] e and relative) of the various 

analytes must meet the def~ned criteria as specified in the 

EPA method or sow. 

must be demonstrated 

the 12 hour analytical window. The initial resolving power 

must meet the specifications outlined in the current EPA 

method or sow. 

Chromatography 

The field of chromatography involves a variety of 

instrumentation and detection systems. While calibration 

standards and acceptance criteria vary depending on the type 

of systems and analytical methodology required for a specific 

analysis, the general principles of calibration apply 

uniformly. Each chromatographic system is calibrated prior 

to performance of analysis. Initial calibration consists of 
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determining the instrument's linear range, establishing 

limits of detection, and establishing retention time windows. 

The calibration is checked on a daily basis to ensure that 

the system remains within specifications. If the daily 

calibration check does not meet established criteria, the 

system is recalibrated, and samples analyzed since the last 

acceptable calibration check are re-analyzed. 

Metals 

All procedures utilizing atomic spectroscopy (Graphite 

Furnace Atomic Absorption {GFAA} , or Cold Vapor Atomic 

Absorption (CVAA}) or Inductively Coupled Argon Plasma (ICAP) 

must be calibrated daily to determine and verify linear 

calibration ranges as well as analytical sensitivity and 

. detection limits.· 

The rcp is calibrated prior to any analysis according to 

criteria prescribed in the protocol being utilized. The 

calibration is then verified using standards from an 

independent source. The linear range of the instrument is 

established once every calendar quarter using a linear range 

verification check standard. No values are reported above 

this upper concentration value without dilution. 
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A calibration curve is established daily by analyzing a 

minimum of two standards, one of which is a calibration 

blank. The calibration is monitored throughout the day by 

analyzing a Continuing Calibration Verification standard 

(CCV). The standard check must meet eSL~lished criteria, or 

the system is recalibrated, and all samples analyzed since 

the last acceptable calibration check are re-analyzed. 

An interelement check standard is analyzed at the beginning 

and end of each analytical run on a continuing basis to 

verify that interelement an ,,;::kground correction factors 

have remained constant. Results outside of the established 

criteria trigger re-analysis of samples. 

The AA is calibrated prior to any analysis being conducted. 

A calibration curve is prepared with a minimum of a 

calibration b:ank and three standards, and it is then 

verified with a standard that has been prepared from an 

independent source at a concentration near the middle of the 

calibration range. The calibration is then validated 

periodically during analysis with a midpoint calibration 

standard. If the ongoing calibration standard does not meet 

established acceptance criteria, the system is recalibrated, 

and all samples analyzed since the last acceptable 
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calibration check are re-analyzed.All samples are spiked to 

verify the absence of matrix effects or interferences. The 

method of standard additions is used when matrix 

interferences are present. 

General and Physical Chemistry 

The calibration procedures for general chemistries 

(i.e. titrations, colorimetric tests, gravimetric procedures, 

etc.) are included in the methods used. In general, all 

procedures must be verified and/or equipment calibrated prior 

to use. Calibration consists of defining the linear range by 

use of a series of standard solutions, establishing limits of 

detection, and identifying potential interferences. The 

calibration is checked periodically during the analysis to 

confirm that the system remains within specifications. If 

the check should fall outside of acceptance limits, the 

system will be recalibrated, and all samples analyzed since 

the last acceptable calibration check will be re-analyzed. 
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~o . ANALYTICAL PROCEDURES 

Analytical methods are routinely conducted as outlined in 

published sources. Modifications to these methods may be 

necessary in order to provide accurate analysis of 

particularly complex matrices. When modifications to 

standard analytical methods are required, the specific 

alterations, as well as the reason for the change, will be 

attached to the printed method. Generally, the methods used 

are those specified by the U.S. EPA and other federal 

agencies, state agencies, and professional organizations as 

provided in the following references: 

_ "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020 (revised March, 1983). 

- Current EPA (CLP) protocols for the analysis of 
organic and inorganic hazardous substances including 
dioxins and furans .. 

-"Test Methods for Evaluating Solid Waste", (SW-846), 
3rd Edition (1986), Update I (1989), Final Update I 
(1992), Office of Solid Waste and Emergency Response, 
U.S. EPA. 

- "Standard Methods for the Examination of Water and 
Wastewater", 17th Edition, American Public Health 
Association, American Water Works Association, Water 
Pollution Control Federation, Washington, D.C. (1989). 

- "Annual Book of ASTM Standards", Volumes 11.01, 11.02 
11.03, 11.04, and 14.02, American Society for Testing 
and Materials (ASTM) , Philadelphia, PA (1990). 

I 
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- "Guidelines Establishing Test Procedures for the 
Analysis of Pollutants", 40 CFR, Part 136 (Federal 
Water pollut~on control Act Amendments of 1972 as 
amended by the Clean Water Act of 1977), July 1, 1991. 

The choice of methodology is dependent upon the objectives of 

the study in te~s of ~~alitative certainty; quantitative 

sensitivity, precision and accuracy, and the type of matrix 

to be analyzed. Each method used routinely is documented in 

the form of an SOP. The SOP contains detailed instructions 

concerning both the use and the expected performance of the 

method. Any deviations ~rom published methodology are 

documented and explaineo in the SOP. A description of the 

contents of laborator/ SOPs is given in section 18 of 

this document. 

Before any methods arc :outinely used to generate analytical 

data, .the method is validated. Validation criteria consists 

of: 

- Method selection by a senior staff member; 

- Documer.tation of the method in an SOP - this includes 
a summa~ of the method, detailed description of the 
analytical procedure, calculations, reporting formats, 
safety concerns, and special remarks; 

- Testing of the method to verify detection limits and 
linear range, establish reporting limits, determine 
precision and accuracy criteria; and 

- Establishment of data acceptance criteria that must be 
approved by a senior staff member and the QA/QC 
Officer. 
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11. DATA REDUCTION, VALIDATION, AND REPORTING 

Data Reduction and Validation 

All analytical data generated by CCASI are 

checked for accuracy and completeness. The data validation 

process consists of data generation, reduction, and review. 

The analyst who generates the analytical data has the prime 

responsibility for the correctness and completeness of the 

data. All data is generated and reduced following protocols 

specified in laboratory SOPs. Each analyst reviews the 

quality of his or her work based on an established set of 

guidelines. The analyst reviews the data package to ensure 

that: 

- Sample preparation information is correct and 
complete; 

Analysis information is correct and complete; 

- The appropriate SOPs have been followed; 

- QC samples are within established control limits; 

- Blanks are within appropriate QC limits; 

- Special sample preparation and analytical 
requirements have been met; and 

- Documentation is complete (i.e. all anomalies in the 
preparation and analysis have been documented out-of
control situations are resolved, holding time~ are 
documented, etc.). 
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Following this initial review, the analyst then passes the 

data package to an independent reviewer, who performs the 

first level of independent review. 

Level 1 re·.·.l.ew is performed by the Group Leader. This is 

designed to be an independent review of the data and is 

structured to ensure that: 

- Calibration data are scientifically sound, appropriate 
to the method, and completely documented; 

- QC samples are within established guidelines; 

Qualitative identification of sample components is 
correct; 

- Quantitative results are correct; 

- Documentation is complete and correct (i.e. all 
anomalies in the preparation and analysis have been 
documented, out-of-control situations are resolved, 
holding times are documented, etc.)., 

- The data is ready for incorporation into the final 
report; and 

- The data package is complete and ready to be archived. 

An important element of Level 1 review is the documentation 

of any errors that have been identified and corrected during 

the review process. Errors that are found are documented and. 

transmitted to the appropriate person. The cause of the 

error is then addressed with additional training or 

clarification of procedures to ensure that quality data will 

be generated at the bench. Once any errors have been 
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corrected, the data package is then approved for release and 

a final report is prepared. 

The Level 2 review is performed by the Operations Manager to 

ensure that the data meets the overall needs of the client. 

The primary purpose of this review is, at a minimum, to track 

holding times, frequency of reruns, and turnaround times. 

The Operations Manager will document trends in these areas 

and recommend corrective action if necessary. 

After approval by the Operations Manager, the package then 

goes to the QA/QC Officer. This Level 3 review is to ensure 

compliance with QA/QC criteria as established by the method. 

The QA/QC Officer will check items such as calibrations, 

surrogates, internal standards, matrix spikes or lab control 

samples, and blanks. If errors or deficiencies are found, 

they will be documented, and the package will be returned to 

the Operations Manager who will return it to the appropriate 

person for correction. 

The fourth level of review is conducted by the Document 

Control Officer. At this point, the package will again be 

checked for completeness, transcription errors, and overall 

appearance. 
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Each step of this review process involves evaluation of data 

quality based on both the results of the QC data and the 

profess::::~"1. judgment of those conducting the review. This 

application of technical knowledge and experience to the 

evaluation of the data is essential in ensuring that data of 

::iigh quality is generated consistently. Each level of review 

is clearly documented within the package. 

Data Reporting 

A variety of reporting formats, from computerized data 

tables, to complex reports discussing regulatory issues, to 

CLP deliverables packages are available. In general, CCASI 

reports include: 

Case Narrative: Description of sample types, test(s) 

performed, dates received, any problems encountered, and 

general comments are given. 

Analytical Data: Data is reported on summary sheets by test. 

Pertinent information including dates received, prepared or 

extract~d, and analyzed are listed. The reporting limit for 

each non-dioxin/furan analyte is also given. 

~ Information: The results (Percent Recovery) of the 

Laboratory Control Samples analyzed with the project are 
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listed. Also, the analytical results for method blanks run 

during the analysis are given. Results of any matrix spikes, 

duplicates, matrix spike duplicates, or other project

specific QC are also reported. 

Methodology: Reference for analytical methodology used is 

cited. 

I 
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12 • INTERNAL ~ CHECKS 

The CCASI QA/QC program continually monitors data quality 

with internal QC checks. Laboratory Performance QC will 

determine that laboratory operations are "in control" during 

data generation. This is based on the use of a standard, 

controlled matrix to generate precision and accuracy data 

that is compared, on a daily basis, to control limits. This 

information, in conjunction with method blank data, is used 

to assess daily laboratory performance. 

Matrix-Specific ~ will determine what effect, if any, the 

sample matrix has on the data being generated. This is based 

on the use of an actual environmental sample for precision 

and accuracy determinations, and it commonly relies on the 

analysis of matrix duplicates, matrix spikes, and matrix 

spike duplicates. This information, supplemented with field 

blank and trip blank results, is used to assess the effect of 

the matrix and field conditions on analytical data. 

Laboratory Performance ~ is provided as a standard part of 

available as an option to the client, and it should be 

specified based on the types of matrices to be analyzed, the 
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Data Quality Objectives (DQOs),and the regulatory 

requiremen~s of the project. Matrix-specific QC samples are 

billable if less than fourteen (14) samples are sent for 

analysis. Project-specific quotations may include matrix

specific QC samples at no extra charge. Alternate 

arrangements can be made prior to sample receipt based on 

project requirements. A complete discUSE .m of the CCASI 

Internal QC Program follows. 

Laboratory Performance ~ Program 

Laboratory PerfOrmance ~ is provided as a standard part of 

every routine CCASI analysis. The main ele-"mts of 

Laboratory Performance QC are: 

The analysis of Laboratory Control Samples, 
Laboratory Control Sample Duplicates, and Method 
Blanks; and 

.The generation of daily calibration data. 

Laboratory Control Samples (LCS) and Laboratory Control 
Sample Duplicates (LCSD) 

LCS~ and LCSDs are used to monitor the precision and accuracy 

of the analytical system on an on-going basis. Each LCS and 

LCSD consists of a standard, controlled matrix that is spiked 

with a group of target compounds representative of the method 

analytes. An LCS pair (consisting of one LCS and one LCSD 
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spiked at the same levels) is analyzed with each batch of a 

particular matrix in sets of less than or e~Jal to twenty 

(20). Client projects which contain less than ten (10) 

samples are batched together in order to provide an LCS Pair. 

In the event of a project with less than ten (10) samples in 

which bat ching is not an option, the LCS sample only is 

permitted and deemed adequate. A separate Les pair is 

processed for each method being performed on the samples. 

These are analyzed along with environmental samples to 

provide evidence that the laboratory is performing the method 

within accepted QC guidelines for accuracy and precision. 

Accuracy (average recovery of each analyte in the LCS pair) 

and precision (Relative Percent Difference [RPD] between each 

analyte in the LCS pair) data is compared to control limits 

that have been established for each of the analytes contained 

in the LCS pair. Initially, control limits for analytes 

spiked into the LCS are taken directly from methods outlined 

in SW-846 (see reference in Section 10 of this document). If 

none are available here, they are taken from the CLP program.· 

As sufficient laboratory data becomes available, the control 

limits are redefined based upon the most recent ten sets of 

LCS/LCSD data. Control limits for accuracy for each analyte 

I 
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are based on the historical average recovery (mean of the 

average recoveries of the LCS pairs) plus or minus three 

standard deviation units. Control limits for precision for 

each analyte range from zero (no difference between LCS 

results) to thirty (30) percent. 

Analytical data that is generated with an LCS pair which 

falls within the established control limits is judged to be 

"in control." Data generated with an LCS pair which falls 

outside of the control limits is considered suspect, and the 

analysis is repeated, or results are report.ed wit.h 

qualifiers. However, if LCS/LCSD results fall out:sidt> of 

redefined QC limits but are still within original method QC 

limits, the data will not be deemed unacceptable. If data is 

determined to be unacceptable, steps must be taken in order 

to establish validity of the data. This includes examination 

of instrument performance, preparation and analysis 

information, consultation with the Group Leader, and finally, 

a decision as to whether re-analysis is warranted. 

;"CSs/LCSDs have been established for each routine analytical 

method. Reagent water is used as a control matrix for the 

analysis of liquid samples. The LCS compounds are spiked 

into reagent water and carried through t.he appropriate steps 



CCAS Indianapolis QA Program Plan Section No. 12 
Revision No. j .U 
Date 
Page 

January, 1994 
47 of 66 

----_ .. _------------------------------------------------------

of the analysis. The control matrix for solid samples is 

standard Ottawa sand or anhydrous sodium sulfate. The LCS 

compounds are spiked into the Ottawa sand or sodium sulfate 

and carried through the appropriate steps of the analysis. 

Method Blanks 

Method Blanks, also known as reagent, analytical, or 

preparation blanks, are analyzed to assess the level of 

background interference or contamination which exists in the 

analytical system and which might lead to the reporting of 

elevated concentration levels or false positive data. 

As part of the standard CCASI QC program, a method blank is 

analyzed with every batch of samples processed. A method 

blank consists of reagents specific to the method which are 

carried through every aspect of the procedure, including 

preparation, clean-up, and analysis. The results of the 

method blank analysis are evaluated, in conjunction with 

other QC informat~on, to determine the acceptability of the 

data generated for that batch of samples. 

should be below the Reporting Limit for that analyte. In 

practice, however, some common laboratory solvents and metals 

I 
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are difficult to eliminate at .~1e parts-per-billion levels 

t}~ically reported in environmental analyses. Therefore! 

criteria for determining blank acceptability must be based on 

consideration of the analytical techniques used, analytes 

reported, and Reporting Limits required. 

For organic analyses, it is CCASI's policy that the 

concentration of target analytes in the blani: must be below 

the Reporting Limit for that analyte in order for the blank 

to be considered acceptable. An exception is made for common 

laboratory contaminants (methylene chloride, acetone, 

2-butanone, toluene, and bis-2-ethylhexyl phthalate) which 

may be present in the blank at up to 5 times the Reporting 

Limit ane- still be considered acceptable. Due to the 

sensitivity of high resolution dioxin/furan analysis, it is 

almost completely impossible to eliminate octachlorodibenzo

p-dioxiri and furan contamination at ::art-per-quadrillion 

levels. This policy is consistent with EPA CLP policy and 

has been established in recognition of the fact that these 

compounds are frequently found at low levels in method blanks 

due to the material used in the collection, sample 

preparation, and analysis of samples for organic parameters. 

For metals analyses, where the Reporting Limits are typically 
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near the Instrument Detection Limits (IDLs), and background 

levels for certain metals are difficult to completely 

eliminate, CCASI's policy is that the concentration of the 

target analytes in the blank must be below cwo times the 

Reporting Limit. If the blank value for a target analyte 

lies below the Reporting Limit, the Reporting Limit for that 

analyte in the associated samples is unaffected. If the 

blank value lies between the Reporting Limit and two times 

the Reporting Limit, the Reporting Limit for that analyte ir ... 

the associated samples is raised to the level found in the 

blank. A blank containing an analyte above two times the 

Reporting Limit is considered unacceptable unless the lowest 

concentration of the analyte, in the associated samples, is 

at least ten times the blank concentration. This is 

consistent with established EPA CLP policy. 

For conventional inorganic tests, the method SOP dictates how 

the blank is to be treated. Generally, a reagent blank if. 

used both to zero the equipment and as one of the calibrat :;.on 

standards. If a preparation step is required for the 

analysis, then a preparation blank is also analyzed to 

determine the extent of contamination or background 

interference. In most cases, the concentration found in the 

preparation blank is not subtracted from the concentration 

I 
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found in any associated sample prior to calcula~ing the final 

result. Blanks have no application or significance for some 

conventional inorganic parameters (i.e. pH). 

If the blank does not meet acceptance criteria, the source of 

contamination must be investigated, and appropriate 

corrective action must be taken and documented. 

Investigation includes an evaluation of th" iata to determine 

the extent and effect of the contamination on the sample 

results. Corrective actions may include re-analysis of the 

blank, and/or repreparation and re-analysis of the blank and 

all associated samples. 

For conventional organic and metals analyses, and selected 

conventional inorganic tests, method blank results are 

reported with each set of sample results. Samples are not 

corrected for blank contamination. 

Matrix-Specific ~ 

Matrix-Specific QC is used to assess the effects of a sample 

matrix or field conditions on the analytical data. The main 

elements of Matrix-Specific QC are: 

The analysis of matrix duplicates, matrix spikes, and 
matrix spike duplicates; 

Monitoring the recovery of surrogate compounds from 
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environmental samples; 

Monitoring the results of standard additions in 
environmental samples; and 

The analysis of field blanks. 

Different regulatory programs have different requirements in 

terms of Matrix-Specific QC. In order to ensure that the 

data generated meet all Data Quality Objectives, CCASI 

encourages its clients to include Matrix-Specific QC that 

fulfill the Data Quality Objectives and regulatory 

requirements of the project. A discussion of the different 

elements of Matrix-Specific QC follows. 

Matrix Duplicates. Matrix Spikes. and Matrix Spike Duplicates 

A Matrix Duplicate lMQl is an environmental sample that is 

divided into two separate aliquots. The aliquots are 

processed separately, and the results are compared to 

determine the effects of the matrix on the precision of the 

analysis. Results are expressed as RPD. 

A Matrix Spike ~ is an environmental sample to which known 

concentrations of analytes have been added. The MS is taken 

through the entire analytical procedure, and the recoveries 

of the analytes are calculated. Results are expressed as 

percent recovery. The MS is used to evaluate the effect of 
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the sample matrix on the accuracy of the analysis. 

A Matrix Spike Duplicate (MSDl is also ~ ;nvironmental 

sample to which known concentrations of analytes have been 

added. The MSD is taken through the entire analytical 

procedure, and the recoveries of the analytes are calculated. 

The MS and MSD are used to evaluate the effect of the matrix 

on the precision and accuracy of the analysis. Results are 

expressed as RPD and percent recovery. 

Surrogate Recoveries and Standard Additions 

Surrogates are organic compounds which are similar to the 

analytes of interest in chemical behavior, but which are not 

normally found in environmental samples. Surrogates are 

added to samples to monitor the effect of t:he matrix on the 

accuracy of the analysis. Results are reported in terms of 

percent recovery. 

CCASI routinely adds surrogates to samples requiring GC/MS 

and GC/MS/MS analysis and reports these surrogate recoveries 

to the client. The laboratory does not control its 

operations based on surrogate recoveries in environmental 

samples. As discussed earlier in this section, CCASI 

controls its operations based on the results of Laboratory 
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Control Samples. The surrogate recoveries are primarily used 

by the laboratory to asseSs matrix effects. However, obvious 

problems with sample preparation and analysis (i.e. 

evaporation to dryness, leaking septum, etc.) which can lead 

to poor surrogate spike recoveries must be ruled out prior to 

attributing low surrogate recoveries to matrix effects. 

Standard Additions l§8l is the practice of adding a series of 

known amounts of an analyte to an environmental sample. The 

fortified samples are then analyzed, and the recoveries of 

the analytes are calculated. The practice of SA is generally 

used with metal and conventional analyses to deteLlIline the 

effect of the sample matrix on the accuracy of the analyses. 

Field Blanks 

Field blanks are check samples that monitor contamination 

originating from the collection, transport, or storage of 

environmental samples. One example of a field blank is an 

equipment blank. An equipment blank is blank water that ~s 

poured through the sample collection device to check the 

adequacy of the cleaning procedures for the sampling 

equipment. Another type of field blank is a trip blank. A 

trip blank is a laboratory control matrix (typically water) 

which is sent to the field in an appropriate sample 
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container, remains unopened in the field, and then is sent 

back to the laboratory. The purpose of the trip blank is to 

assess the impact of field and shipping conditions on the 

samples. The results from field blanks are reported to the 

client as samples in the same concentration units as the 

samples. No correction of the analytical data is done in the 

laboratory based on the analysis of field blanks. 
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13. PERFORMANCE AND SYSTEM AUDITS 

A Performance Audit verifies the ability of the laboratory to 

correctly identify and quantitate compounds in blind check 

samples submitted by an auditing agency. They are conducted 

at CCASI through our participation in external quality 

control programs. Performance Evaluation samples from EPA, 

other federal/state agencies, or commercial client programs 

are received, analyzed, verified, and results reported as 

these studies are conducted. The purpose of these audits is 

to identify those laboratories that are capable of generating 

scientifically sound data. 

A System Audit is a review of laboratory operations conducted 

to verify that the laboratory has the necessary facilities, 

equipment, staff, and procedures in place to generate 

acceptable data. Systems and performance audits, as an 

evaluation of all components of the measurement system, are 

performed by state, federal, and private agencies as part of 

CCASI participation in sample analysis for both private and 

governmental organizations. 

In addition to external audits conducted by certifying or 

accrediting agencies or clients, CCASI regularly conducts 
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internal calendar quarterly system audits. Internal 

perfOL-manCe checks are done through the routine analysis of 

Laboratory Co: .":'01 Samples as outlined in Section 12 of this 

document. 
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14 . PREVENTIVE MAINTENANCE 

To minimize downtime and interruption of analytical work, 

preventive maintenance is routinely performed on each 

analytical instrument. All analysts are trained in routine 

maintenance procedures for all major instrumentation. When 

repairs are necessary, they are performed by the analyst or 

trained. service engineers employed by the instrument 

manufacturer. 

Each CCASI department has detailed preventive maintenance 

procedures and schedules on file. Each department is also 

responsible for maintaining a logbook detailing preventive 

maintenance and repairs performed on each analytical 

instrument. 

In addition, service contracts are held with the 

manufacturers of most of the major instrumentation located at 

CCASI. This ensures prompt, technical service in the event 

that preventive maintenance uncovers more extensive problems, 

or other problems arise unexpectedly. 
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15 . SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA OUALITY 

Data Quality Assessment 

The effectiveness of a QA program is measured by the quality 

of data generated in the laboratory. Data quality is judged 

in terms of its precision, accuracy, representativeness, 

completeness, and comparability. These terms are described 

as follows: 

Precision is the degree to which the measurement is 

reproducible. Precision can be assessed by replicate 

measurements of laboratory spikes, reference materials, or 

environmental samples. Precision is routinely monitored by 

comparing the RPD between LCS pair measurements with control 

limits established at plus or minus three standard deviation 

units from the mean RPD of historical LCS data. The standard 

deviation of "n" measurements of "x" is commonly used to 

estimate precision. 

Standard deviation (s) is calculated as follows: 

1 
(X _ X )1-

n-l 

where a quantity "x" (i.e. a concentration) is measured "n" 
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~he relative standard deviation, which expresses standard 

deviation as a percentage of the mean, is generally useful in 

the comparison of three or more replicates. 

RSD = 100 (s/X) 

where: RSD = relative standard deviation 
s = standard deviation 
x mean 

In the case of duplicates, the RPD between the two samples 

may be used to estimate precision. 

where: RPD 
D 
D 

ID,-Dl-I 
RPD = x 100 

{D, + D'l.J /2 

= relative percent difference 
= first sample value 
= second sample value (duplicate) 

Accuracy is a determination of how close the measurement is 

to the true value. Accuracy can be assessed using 

LCS results, standard reference materials, or spiked 

environmental sample results. Accuracy is monitored by 

comparing Les results with tr~e concentrations. 

The determination of the accuracy of a measurement requires a 

knowledge of the true or accepted value for the analyte being 
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measured. Accuracy may be calculated in terms of percent 

recovery as follows: 

Percent Recovery = (XT) x 100 

where X = the observed value of measurement 
T = "true" value 

Control limits are established at plus or minus three 

standard deviation units from the mean historical percent 

recovery results. 

Representativeness is the degree to which data accurately and 

precisely represents a characteristic of a population, 

parameter variations at a sampling point, a process 

condition, or an environmental condition. Analytical data 

should represent the sample analyzed, however, the 

heterogeneity of the original sample matrix can have an 

adverse effect on the result. 

Completeness is a measure of the amount of valid data 

obtained from a measurement system compared with the amount 

that was expected to be obtained under normal conditions. To 

be considered complete, the data set must contain all QC 

check analyses verifying precision and accuracy for the 

analytical protocol. 
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When possible, the percent completeness for each set bf 

samples is calculated as follows: 

Valid data obtained 
Completeness = x 100% 

Total data planned 

Comparability expresses the confidence with which one data 

set can be compared to another data set measuring the same 

property. Comparability is ensured through the use of 

establisr.ed and approved analytical m' ,ods, consistency on 

the basis of analysis (i.e. wet weight, volume, etc.), 

consistency in reporting units (i.e. ppm, ppb, etc.), and 

analysis of standard reference materials. 
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16. CORRECTIVE ACTION 

When errors, deficiencies, or out-of-control situations 

occur, the QA program provides systematic procedures called 

"corrective actions" to resolve problems and restore proper 

functioning to the analytical system. 

Laboratory personnel are alerted that corrective actions may 

be necessary if: 

_ QC data are outside the acceptable windows for 
precision and accuracy; or 

_ Blanks or LCS contain contaminants above acceptable 
levels; or 

Undesirable trends are detected in spike recoveries or 
RPD between duplicates; or 

_ Deficiencies are detected by the QA/QC Officer during 
internal or external audits or from the results of 
performance evaluation samples; or 

_ Inquiries concerning the data are received from 
clients. 

corrective action procedures are often handled at the bencb 

level by the analyst. He/She reviews the preparation or 

extraction procedure for possible errors, checks the 

instrument calibration, spike and calibration mixes, 

instrument sensitivity, etc. If the problem persists or 

cannot be identified, the matter is referred to the 

Operations Manager and/or QA/QC Officer for further 
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investigation. Once resolved, full documentation of the 

corrective action procedure is filed with the QA/QC Officer 

and with all project files that were affected. 

Follow-up will also be done by the QA/QC Officer and/or the 

Operations Manager to ensure that the corrective action was 

properly implemented and that the errors, deficiencies, or 

out-of-control situations have been adequately corrected. 

Documentation of this follow-up is also filed with the QA/QC 

Officer and with all project files that are affected. 

Nonconformances that occur (i.e. samples received without 

proper documentation or in improper containers) are also 

documentea and filed in the same manner as corrective 

actions. If a nonconformance repeatedly occurs, corrective 

. action procedures are initiated as described above. 



CCAS Indianapolis QA Program plan Section No. 17 
Revision No. J.U 
Date January, 1994 
Page 64 of 66 

---------------------~~~------------------------------ -------

17 • ~ REPORTS TO MANAGEMEN'l' 

The reporting system is a valuable tool for measuring the 

overall effectiveness of the QA program. It serves as an 

instrument for evaluating the program design, identifying 

problems and trends, and planning for future needs. The 

following items are reported to management at the time of 

occurrence or the completion of the event: 

_ The results of internal systems audits including any 
corrective action taken; 

_ Performance evaluation scores and commentaries; 

_ Results of site visits and audits by regulatoLY 
agencies and clients; 

_ Performance on major contracts; 

_ Problems encountered and corrective actions taken; 

- Holding time violations; 

_ Comments and recommendations; and 

_ A summary of the QA data audits conducted. 

Meetings are held between the QA/QC staff and other 

management staff on a weekly basis. 
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18. LABORATORY DO~ATION 

Complete and accurate documentation of analytical and 

procedural information is an important part of the QA 

Program. The following discussion addresses the different 

types of documentation used at CCASI. 

Details of analytical and QC protocols are contained in SOPs. 

SOPs are documents that contain detailed information on the 

requirements for the performance of a laboratory procedure. 

All SOPs are approved by the QA/QC Officer before 

implementation. 

Laboratory Bench Sheets 

LaboratoLY bench are used to document information from 

routine laboratory operations including sample preparation 

and analysis. Bench sheets are used to ensure that the 

information is recorded in a complete and organized manner, 

and that the analysis can be reconstructed if necessary. 

Laboratory Notebooks 

Laboratory notebooks are used to document all information 



CCAS Indianapolis QA Program plan Se ::t.ion No. 18 
Re'C"ision No. 3.0 
Da:, e January! 1994 
Page 66 of 66 

relating to sample preparation and ar:' .:.ysis. Information 

typically recorded in laboratory not~:"":Joks includes unusual 

observations or occurrences in the analysis of samples or ir 

methods development. Each page in a laboratory notebook is 

initialed and dated as information is ~ntered. 

Project Files 

A project file is created for each p:-;,ject handled within the 

laboratory. The project file contains all documents 

associated with the particular project. This includeE 

correspondence from the client, telephone conversation logs, 

chain-of-custody records, raw data, laboratory bench sheets, 

copies of laboratory notebook entries pertaining to the 

project, and a copy of the final report. When a project is 

complete, all records are ~assed to the Document Control 

Officer- who inventories the file, checks for completeness, 

distributes final report to client, and places the file into 

document archives. 
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Table 1 

Matrix 

Water Samples 

No Residual Chlorine 
Present 

Residual Chlorine 
Present 

soil/Sediments and 
Sludges 

Concentrated Waste 
Samples 

VOLATILE ORGANICS 

Container 

Two 40 mL vials with Teflon 
lined septum caps 

Two 40 mL vials with Teflon 
lined septum caps 

Glass jar with Teflon 
liner 

Glass jar with Teflon 
liner 

Minimum 
Sample 

Size 

40 mL 

40 mL 

10 g 

10 g 

The above information applies to the follo,ling parameters and methods: 

Volatile Halocarbons 
Volatile Aromatics 
Volatile Organics 

Trihalomethanes 
EDB/DBCP 

Method 

502.2/601/8010 ~GC) 
502.2/503.1/602/8020 (GC) 
524.2/624/8240 (GC/MS) 
502.2 (GC) 
501.1 (GC) 
504 (GC) 

AI - 1 

Preservative 

0.5 mL 1:1 HeL, 4°C 

0.5 mL of 10' sodium 
thiosulfate, 0.5 mOL 

HeL, 4°C 

4°C· 

None 

1:1 

Holding Time 
(From Date Sampled) 

14 days 

14 days 

14 days 

14 days 

~CCAS Indiana,polis QA Program Plan, Rev. 3.0) 
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Table 2 

Matrix 

Water Samples 

No Resi.dual Chlorine 
PreSE~nt 

Residual Chlorine 
Present 

Soil/Sediments and 
Sludges 

Concentrated waste 
Samples 

SEMI VOLATILE ORGANICS 

Container 

1 liter glass amber with 
Teflon liner 

1 liter glass amber with 
Teflon liner 

Glass jar with Teflon 
liner 

Giassl jar with Teflon 
liner 

Minimum 
Sample 
Size 

1 liter 

1 liter 

50 9 

50 9 

The above information applies to the follo,dng parameters and methods: 

Paralmeter 

Phenols 
Organochlorine Pesticides/I'CBs 
Polynuclea,r Aromatic Hydro(larbons 
Phenoxy ac:id Herbicides 
Semivolati.le organics 
Carbamate Pesticides 

Method 

604/8040 (GC) 
505/508/508A/608/8080 (GC) 
550/610/8310 (HPLC) 
615/8150 (GC) 
625/8270 (GC/MS) 
531.1/632 (HPLC) 

Preservative 

Add 3 mL 10\ sodium 
thiosulfate per 
gallon, 4° C 

None 

Holding Time 
(From Date Sampled) 

samples must be extracted 
within 7 days and analyzed 
within 40 days of extraction 

samples must be extracted 
.. ; thin 7 days and analyzed 
within 40 days of extraction 

Samples must be extracted 
within 14 days and analyzed 
within 40 days of .extraction 

Samples must be extracted 
within 14 days and analyzed 
within 40 days of extraction 

(CCAS Indianapolis QA program4llin, Rev. 3.0) 



Table 3 

Method 
Parameter Nos. Matrix 

Dioxins/Furans 8280; Water 
DFLM01.1 

(CLP SOW) Soil/Waste 

Dioxins/Furans 1613 Water 

Soil/Waste 

2,3,7,8-TCDD 11/92 SOW Water 
(Rapid 

Turnalround) Soil/Waste 

Glyphosate 547 Water 

.li:ndothall 548 Water 

lDiquat/Paraquat 549 Water 

(a) extn: extraction anal: analysis 
(b) from date of extraction 

OTHEIR ORGANICS 

Holdin!~ Time (a) 
(from Date 
Sampled) 

None 

None 

None 
40 days anal. (b) 
None 
40 days anal. (b) 

None 

None 

14 days 

7 days 
1 day anal. (b) 

7 days 
21 days anal. (b) 

1>.1 - 3 

Container 

1 liter glass 
amber w/Teflon 
Glass jar w/ 
Teflon liner 

1 liter glass 
amber w/Te,flon 
Glass jar w/ 
Teflon liner 

1 liter glass 
amber W/TE!flon 
Glass jar w/ 
Teflon liner 

Two 40 mL amber 
vials W/TE!flon 
lined septum caps 

Two 40 mL amber 
vials W/TE!flon 
lined sept:um caps 

1 liter PVC, 
high densi.ty 

Preservative 

None 

80 mg/l sodium 
. thiosul fate, 4·C 
None 

None 

None 

100 mg/l sodium 
thiosulfate, 4·C 

4 ·C 

H2S04 to pH<2 
4 ·C 
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Table 4 

Method 
Parameter Nos. Matrix 

Petroleum TPH-Fingerprint Water 
Hydrocarbon Purge Ii Trap 
Fingerprint Mod. 8015 Soil/W'aste 

Petroleum TPH-IR Water 
Hydrocarbons (418.1) 
(TPH) Soil I~'aste 

(a) extn: extx~.". d1 anal: analysis 
(b) from date of extraction 

OTHER ORGANICS (cont.) 

Holdin'~ Time (a) 
(from Date 
Sampled) 

14 days 

14 days 

28 days 

28 days 

Container 

2 40 mL vials 
w/Teflon liners 
Glass jar wi 
Teflon liner 

1 liter glass 
w/Teflon liner 
Glass jar wi 
Teflon liner 

Preservative 

4·C. HCL 
to pH < 2 
4·C 

4·C. H2S04 
to pH < 2 
4·C 

(CCAS Indianapolis QA Program ~n. Rev. 3.0) 



Table 5 METALS 

Holding Time Min. 
Method (From Date Sample 

Parameter Nos. ~Iatrix Sampled) Container Preservative (a) Size 

IMetals (ICP) 200.7/6010 Ilater 6 months Poll' HN03 to pH<2.0 100 ml 
Soil/Wastj~ 6 months GlaEls jar w/ 4·C 10 9 

Tefl.on liner 

.~rsenic (GFAA) 206.2/7060 llater 6 months Poll! HN03 to pH<2.0 100 ml 
Hoil/Wast 42 6 months Glalls jar w/ 4·C 10 9 

Tefllon liner 

I~ercury (CVAA) 245.1/7470 ltJater 28 days Poly HN03 to pH<2.0 100 ml 
Soil /Wast,e 28 days Gla"s jar w/ 4·C 10 9 

Teflon liner 

Selenium (GFAA) 270.2/7740 Hater 6 months Poly HN03 to pH<2.0 100 ml 
~;oil /Wast,e 6 months Glal9s jar w/ 4·C 10 9 

Teflon liner 

Thallium (GFAA) 279.2/7841 Nater 6 months Poly HN03 to pH<2.0 100 ml 
Soil/Waste 6 months Glass jar wi 4·C 10 9 

Teflon liner 

ILead (GFAA) 239.2/7421 l~ater 6 months Poly HN03 to pH<2.0 100 ml 
Soil/Waste 6 months Glass jar wi 4 ·C 10 9 

Teflon liner 

(a) Listed preservative is for total metals. Dissolved or suspended metals require filtration prior to pH adjustment. 

AI - 5 (CCAS Indianapolis QA Program Plan, Rev. 3.0) 
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Table 6 CONVENT I ONfiw INORGANICS 

Holding Time Min. 
Method (from Date Sample 

Parameter Nos. Matrix Sampled) Container Preservative Size 

jll,cidity 305.1 Water 14 days Poly 4·C 100 ml 

,I\lkalini ty 310.1 Water 14 .Jays Poly 4·C 100 ml 

.I\mmonia 350.3 Water 28 days Poly H2SO4 to pH<2 !loo ml 
Soil/Waste 28 days Glass jar w/ 4·C 10 9 

Teflon liner 

Chloride Orion Water 28 days Poly 4·C 50 ml 
Manual Soil /lilas te 28 days Glass jar w/ 4·C 10 9 

Teflon liner 

Cyanide, Total 335.3/9010 Water 14 days PoIy NaOH to pH>12 1000 ml 
Soil/~Iaste 14 days Glass jar w/ 4·C 10 ( . 

Teflon liner 

Fluoride 340.2 Water 28 days Poly 4·C 100 ml 
Soil/i~aste 28 days Glass jar w:' 4·C 10 9 

T: .. '-on liner 

Chromium IV 7196 Water hrs. Poly 4 '- 200 ml 

Nitrate 352.1 Water 48 hrs. Poly .. ~ 1 nn ml .. L. LVV 

14 days H2SO4 to , .. ,<2.0 100 ml 
Soil/lilaste 48 hrs. Glass jar w/ 4·C 10 9 

Teflon liner 

Nitrite' 4500-N03-D Water 48 hrs. Poly 4·C 50 ml 
Soil/Waste 48 hrs. Glass jar w/ 4 ·C 10 9 

Teflon liner 

Oil and Grease, 431.1/9070 Water 28 days Glass jar w/ H2SO4 to pH<2.0 1000 ml -

Soil/Waste 28 days Teflon liner 4·C 10 9 
(both matrices) 

AI-G (CCAS Indianapolis QA Program Plan, Rev. 3.0) 



Table 7 CONVENTIONAL INORGANICS (cont. ) 

Holding Time Min. 
Method (from Date Sample 

Parametelr Nos. I~atrix Sampled) Container Preservative Size 

Orthopho13phate 365.3 lW'ater 48 hrs. Poly Filter Inned. , 4·C 50 ml 
Soil/Waste 48 hrs. Glass jar w/ 4·C 10 9 

Teflon liner 

Phosphorus, Tot. 365.3 I~ater 28 days Poly H2SO4 tp pH<2.0 50 ml 
Soil/Waste 28 days Glass jar w/ 4·C 10 9 

Teflon liner 

Residue, days Poly • ml Total 160.3 Water 7 4 C 100 
Soil/Waste days Glass jar w/ • 10 7 4 C 9 

Teflon liner 

Residue, 160.1 ',",ater 7 days Poly • 4 C 100 ml 
Filterable (TDS) 

Residue, 160.2 '~ater 7 days Poly 4·C 100 ml 
Nonfilterable (TSS) 

Residue, 160.5 Water 48 hrs. Poly 4·C 1000 ml 
SettleablLe (SS) 

Residue, 160.4 'Water 7 days Poly 4·C 100 ml 
Volatile (TVS) 

Specific 120.1 'Water 28 days Poly 4·C 100 ml 
Conductance 

Turbidity 180.1 't4ateI' 48 hrs,. Poly 4·C 250 ml 

AI - 7 (CCAS Indianapolis QA Program Plan, Rev. 3.0) 
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Table B CLP PARAMETERS 

Parameter 

Volatile organics 

Extractable Organkc' 

Metals (other than 
Hercury) 

Mercury 

Cyanide 

Matrix 

Water 

Soil 

Water 

Soil 

Water 
Soil 

Water 
Soil 

We-tnr 

Soil 

Holding Time (a) 
(from Date 
received) 

10 days 

10 days 

5 days extn. 
40 days anal. 
10 days extn. 
40 days anal. 

180 days 
180 days 

26 days 
26 days 

14 days 

14 days 

(a) Holding times calculated from date of receipt in laboraltory 
(b) Polyethylene (p) or !Jlass (G) 

Min. 
Sample 

Container PreServative Size 

T1o,o 40 ml '.oals with 4°C 50 ml 
Te,flon lin .. d caps 
Glass jar ,dth Teflon 4°C 10 9 
lj.ner 

1 liter amber glas .. 4°C 1000 ml 
wi.th Teflon liner 
Glass jar 'with Teflon 4°C 50 9 
Hner 

P" G (b) HN03 to pH<2.0 100 ml 
P" G 4°C 10 9 

P. G HN03 to pH<2.0 100 ml 
P, G 4°C 10 9 

P, G NaO!' . ib12.0 100 ml 
4 

P, G 4° (. 10 9 

(CCAS Indianapolis QA program.~, Rev. 3.0) 
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SAMPLE COLI .ECTION GUIDELINES 

1. The containers that have been supplied to you are those that are appropriate for the 
parameters for which you are sampling. Please fill all the containers!! 

2. If you are collecting water samples that require preservation, the proper 
preservatives have been added to the containers. HANDLE WITH CARE!! We 
recommend that you wear gloves during sample collection. Also, try to avoid 
rinsing the preservative out of the container. 

3. For any matrix being collected, containers should be filled as much as possible. It 
collecting samples for volatile organics, do not leave any headspacj: in the 
container. 

4. Please fully complete and enclose chain-of-custody documentation. Samples 
cannot be efficiently processed without this information. 

5. All samples must be stored and shipped at 4 °C. If blue ice packs are not 
available, please use ice that is in sealed plastic bags. Also, to avoid jeopardizing 
sample integrity, we recommend that all samples be placed in sealed plastic bags 
or individually wrapped in plastic shipping material. 

6. Coolers should be well sealed and shipped using an overnight carrier. This will 
help to insure that samples remain completely cooled during shipping. 

7. If questions should arise during the sample collection process, please contact our 
Client Services Representative at 1-800-875-8674. 
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INTRODUcnON/STATEMENT OF POLICY 

This is a generic Quality Assurance Plan (OAP) designed to give an overview of the 
organization,structure, analytical capabilities and services, and the quality assurance/quality 
control (OA/OC) program used by PACE, Inc. The OA objectives of the program are to 
control, assess, and document data quality. The program achieves these objectives through 
two distinct, interrelated functions: (1) providing quality control data that can be used to 
determine precision and accuracy, and (2) controlling data quality within acceptable limits. 

This manual identifies laboratory methods published by the U.S. Environmental 
Protection Agency and other authorities, and describes the quality control procedures to be 
used with then-., but is not intended to serve as a manual of standard operating procedures. 
All current Standard Operating Procedures (SOPs) are kept on file at the laboratory. As 
they are needed, these more detailed procedures can be provided on a project-specific basis. 

As stated this is a generic OAP and is not intended to be a Quality Assurance Project 
Plan specific to the client's requirements and requests for a given sample work site. If a 
detailed OAPP is desired or needed, we will work closely with the client to develop one. 

Note that this is a confidential laboratory controlled document. This document is not 
to be edited, taken apart, or distributed without the explicit consent of this laboratory. Your 
cooperation is appreciated. 

PACE,lne. 
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This section currently is incorporated into the introduction. This section will be independent 
in order to comply with state QAP formats. 

PACE, Inc. 
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PACE, Inc. is a national system of laboratories that provide environmental analytical 
testing services for commercial and government clients. 

4.1 Omnization 

PACE, Inc. is composed of nine functional groups. Each functional group is headed 
by a depa!'tment !!UL'lager who is responsible for the group's technical performance. 
Department managers and their respective groups are described in the organization chart 
provided in Table 4.0. These functional groups are defined as follows: 

PACE, Inc. 

Sample Management 
Client Services 
Organic Sample Preparation (Organic Prep) 
Gas Chromatography (GC) 
Gas Chromatography/Mass Spectrometry (GC/MS) 
Trace Metals Analysis (Metals) 
Conventionals (Water Quality) 
Report Center 
Quality Assurance/Quality Control (QA/QC) 



4.11 Sample ManaKemeut 

The Sample Management department is respoDSlble for the receipt, 
inspection and verification of sample containers, log-in of samples into the 
Laboratory Information Management System (UMS). and sample distnbution 
+n. .1t. .. :. __ • M""_ftA __ • .: ... "" ___ .... u .1.._ ... 1. _ •••• 1.._ l .... L. __ .. __ a "' ___ 1_ 
...., .-"" ... t,."JA"'& 01oU ...... ,""U"'UU.uu.a,",UWI UUUWp VU" WlIW aauulAwll_ ~JlIC: 

Management also ensures the client is supplied with the necessary bottles with 
consistent and accurate sample preservation. If sample aliquoting is 
necessary, Sample Management will perform the aliquoting, labeling, and 
distn-Duting for the entire iaboratory. Upon compietion of analysis and the 
expiration of contract specified sample or extract hold time, Sample 
Management will perform the correct method of sample disposal. 

4.12 Client Seryices 

The Client SerTrices depaa.-cnent is the praInL7 contact fOi 

communications with the client The individuals manage each project from 
the initiation of quotes and proposals until the report is mailed. The 
representatives ensure that all project requirements and requests are 
communicated to the appropriate laboratory personnel. Non-conformances 
and/or problems encountered during analysis are addressed to the client 
through the Oient Service's representative. 

4.13 On:anic Sample Preparation 

The Organic Sample Preparation (Organic Prep) department is 
responsible for method preparation of all samples for organic analyses, except 
for volatile organics which require little or no sample preparation. If volatile 
analysis sample preparation is necessary, it is preformed by the GC or 
GC/MS anaiyst who is performing the anaiyticai testing. Sampie cieanup and 
screening is performed by the Organic Prep group when necessary. The 
Organic Prep group ensures that sample integrity is maintained while being 
prepared. It is the responsibility of the Organic Prep manager to ensure 
samples are extracted within the specified method hold times as well as that 
samples extractions are performed in accordance with method specifications. 

PACE, Inc. 
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An extraction log is given to the appropriate analytical laboratory upon 
completion of a sample batch. Extracts are stored in their corresponding 
refrigerators. 

4.14 OM CbromatQKJ'ilMY 

1\vo separate analytical laboratories exist within the GC department. 
The GC manager oversees both the Volatiles (VOA) and Extractables 
laboratories. It is the responsibility of the GC analyst to maintain the proper 
operation of the instrument and ensure the instrument is cahbrated in 
accordance with method criteria. The GC analyst is also responsible for 
maintaining the integrity of the sample (VOAs) or the extract during the 
analytical run. The analyst gathers and consolidates the analytical data 
produced for each sample into a data package. This data package is reviewed 
by the GC manager. It is the manager's responsibility to ensure that all 
method and QA/OC specifications are met and documented. The reviewed 
data package is submitted to and registered with the Report Center. 

4.15 Gas Cbromato&rapby/Mass Spectromeqy 

1\vo separate analytical laboratories exist within the GC/MS 
depaIL.ucnt. The GC/MS rro.anager oversees both the Volatiles (VOA) and 
Extractables laboratories. It is the responsibility of the GC/MS analyst to 
maintain the proper operation of the instrument and ensure the instrument 

. is calibrated in accordance to method criteria. The analyst is responsible for 
maintaining the integrity oi the sampJe (VOAs) or the er..ract during the 
analytical run. The analyst gathers and consolidates the analytical data 
produced for each sample into a data package. This data package is reviewed 
by the GC/MS manager/supervisor. It is the manager's responsibility to 
ensure that all method and QA/QC specifications are met and documented. 
The reviewed data package is submitted to and registered with the Report 
Center. 

PACE, Inc. 



4.16 Trace Metals Analysis 

. The Trace Metals ADalysis (Metals) department is responsible for the 
preparing and analyzing of all samples requiring trace metal analyses. The 
Metals analyst is responsible for maintaining sample integrity through out 
sample preparation and analysis. The analyst must perform any maintenance 
necessary to ensure the proper operation of the instrument. The analyst is 
also responsIble for seeing that the instrument is c:ahbrated according to 
method guidelines. The analyst gathers and condenses the analytical data 
collected for each sample into a data package. This data package is 
thoroughly review by the Metals manager/Sl,:'ervisor. The manager is 
responsible for ensuring that all QA/QC metho:. requirements are met. The 
data package is submitted to and registered with the Report Center. 

4.17 Conventionals 

The Conventionals (Water Quality) department encompasses general 
wet chemistry or biological parameters. The Water Quality analyst is 
responsible for making all necessary reagents, setting up of distillation (or any 
other) apparatus needed, and maintaining proper instrument operation for the 
analytical testing. The analyst is responsIble for the calibrating of the 
instrument and/or standardization of titration reagents. The anaJyst records 
and condenses all analytical data. The Water Quality manager ensures that 
all QA/QC require~ents are fulfilled. The manager reviews the ar.a!ytical 
bench sheets and generates a data package which is submitted and registered 
with the Report Center. 

SectioII " Rcvisioa 5 
September 1, 1994 
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The Report Center is responsible for the issuance and revisions of 
reports to clients in a timely manner and in the appropriate report format. 
The Report Center generates all final reports submitted to the client. The 
staff's function is to review reports generated from the department data 
packages and correspond with the laboratory manager if problems or 
discrepancies occur. The Report Center will track the progress of data 
packages within the lab. The Report Center manager is responsible for the 
tracking and archival of all reports. 

4.19 Quality Assurance 

The Quality Assurance (QA) office provides an independent laboratory 
check that quality is maintained through out the laboratory. The QA office 
is responsible for the scheduling and conducting of routine internal audits and 
in houlle performance quality control (QC) checks. The QA office spot 
reviews complete report data packages before and after issuance to the client. 
The QA office initiates and monitors the QA log process and issues QA 
memorandums when a systematic or procedural error is discovered. The QA 
office maintains records of all ~IDL and QC studies performed throughout 
the laboratory. Department SOPs must be approved by the QA office, and 
the QA office authorizes any re.visions or replacements of current SOPs. The 
QA office approves all report resubmissions before their release. 

PACE, Inc. 
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4.1 . Ap'JyticaJ fimic:es 

PACE, Inc. provides a full range of environmental testing for organic 
and inorganic constituents in a variety of matrices found in environmental and 
bazardous waste samples. These services range from commonly requested 
analyses to site-specific analyses. Our experienced staff also can assist clients 
by providing methods development, method validation, data management, and 
data interpretation. The following is a list of the more routinely performed 
services. To further define these services Tables 4.1 through 45 list the 
preparation and analytical methods routinely performed by the laboratory. 

COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND 
UABILlTY ACI'/SUPERFUND AMENDMENTS AND REAUIHORIZATION 
ACI' (CERClA/SARA) 

• 

• 

• 

• 

• 

• 

• 

PACE. Inc. 

Contract Laboratory Program (CLP) Participant 
Seven vears' continuous DrOlZI'am participation . ... - .. -
Routine Analytical Services (RAS) 

Special Analytical Ser.ices (SAS) 

High Concentration Sample Program, Methods Development, and Analysis 

Inorganics, Target Analyte list (TAL) 

Organics, Target Compound list (TCL) 

SARA Title ill 
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NATIONAL POLLUTANT DISCHARGE EUMlNATION SYSTEM 
(NPDES) 

• Form 2C Permit Support 
Required Pollutants 
Priority Pollutants 
Conventional Parameters 
Nonc:onventional Parameters 

• Priority Pollutants 

RESOURCE CONSERVATION AND RECOVERY Acr (RCRA) 

• Groundwater Monitoring 
Suitability Parameters 
Quality Parameters 
Contamination Parameters 
Appendix IX Constituents 

• Hazardous Waste CharacteristicsfLand Disposal Restrictions 
Ignitability 

PACE, Inc. 

Corrosivity 
Reactivity 
EP Toxicity 
Toxic Characteristic Leaching Procedure (TCLP) 
California Ust 
Petroleum Refinery Waste Ust (Skinner Ust) 
Appendix m 
Appendix VII 
Appendix vm 



• 

• 

Underground Storage Tanks (UST) 
Benzene; Toluene, Ethylbenzene and Xylene (BTEX) 
Total Petroleum Hydrocarbons (TPH) 
Flasbpoint 
Solvents Analysis 

n __ :.1 T..._ ... ,.." ..... " 
.l'UI..,IU J. UlUAlUUUU 

DRINKING WATER 

• Primary and Secondary Drinking Water Requirements 

• Low Detection Limits for Volatile Compounds 

Section 4 
R.evision 5 
September 1, 1994 
Page 9 of 26 

METIIODS DEVEWPMENT. Methods development and validation 
pjojec ... s include, but are not li!!ljted to, the followi~n-B: 

• Designing analytical approaches to characterize and quantify 
constituents in complex environmental matrices. 

• Intra- and interlaboratory methods evaluation 

• High-concentration multiphase sample analysis 

DATA MANAGEMENT. To assist clients with data management and 
reporting requirements, PACE, Inc. provides: 

• Diskette and electronic transfer of data 

• Customized report formats 

PACE. inc. 
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S~'D4ar4 6na1!kic.1 "thod. apd Proeedure • 

Tabl, 4.1 

Sample Preparation Hethodl 

Associated Parameter Method Description Analytic.l Methods 
LiqUid Extraction SV3S10 Separatory Funnel Liquid- SV 8080, 8270 

Liquid Extraction 418.1, CA-DHS SV3S20 Continuous Liquid-Liquid SV 8080, 8270 
Extraction 418.1, CA-DHS 

Solid Extraction SV3SS0 Sonication Extraction 418.1, CA-DHS SV3S40 Soxh1et Extraction SV 8080, 8270 
Organic Vastes SV3S80 Vaste Dilution SV 8080, 8270 
Volatiles SVS030 Purge and Trap SV 8010, 801S, 8020, 

8030, 8240 GPC Clean-up SV3640 Gel Permeation Cleanup 
r.n',~ ,., ...... _~.u_ SV3610 Alumina Coiumn Cleanup SW 8080, 8270 ... - .. _ .............. &&&- ....... 

SV3620 F1orisi1 Column Cleanup SW 8080, 8270 
Acid Wash 600/ Sulfuric Acid Wash EPA 600/4-81-04S 4-81-045 SW 8080 (PCB only) 
Acid Digestion SV3050 Acid Digestion of Sediments, SW 6010,7041,7421,7471, 

Soils, and Sludges 7740,7841 SW3020 Acid Digestion of Aqueous SV 6010,7041,7421,7470, 
Samples and Extracts for Total 7740,7841 

SV3010 
"Metals fer ~-~lysis by GFAA 
Acid Digestion of Aqueous SW 6010,7041,7421,7470, 
Samples and Extracts for Total 7740,7841 
Metals for Analysis by FLAA or 
ICP Spee~roscopy 

TCLP SW1311 Toxicity Characteristic 
Leaching Procedure 

40CFR 268 

PACE, Inc. 
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Parameter 

Volatile OrganiCS 

Phenols 

Organochlorine 
Pesticides 

PCBs 

PCBs in Oil 

PNA (PAH) 

Chlorinated 
Hydrocarbons 

Organophosphorus 
Pesticides 

PACE, Inc. 
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StlDdard AnAlytical ,,(bod. aDd Procedur" 

Method 

SW8010 
SW8015 (mod) 
SV8020 
SV8030 

SV8040 

SV8080 

CLP-SOV 

SV8080 

CLP-SOW 

600/ 
4-81-045 

SW8l00 

SV8120 

SV8140 

Table 4.2 

aa. Chromatolrapby Hetboda 

Description 
Associated 

Analytical Methods 

Halogenated Volatile Organics 
Total Petroleum Hydrocarbons-Purgeab1es 
Aromatic Volatile Organics 
Acrolein, Acrylonitrile, Acetonitrile 

Phenols 

orfanoch1orine Pesticides and 
PC s 
3/90 

Organochlorine Pesticides and 
PCBs 
3/90 

PCBs in Oil 

Polynuclear Aromatic 
Hydrocarbons 

Chlorinated Hydrocarbons 

Organophosphorus Pesticides 

EPA 601 
CA-DHS 
EPA 602 
EPA 603 

EPA 604 

EPA 608 

EPA 608 

EPA 610 

EPA 612 

EPA 614 



Parameter 

Herbicides 

TPH 

PACE. Inc. 

StaDdard Analytlsal 1'~9d. and Prps.4yr •• 

Method 

WS1SO 

CA-DHS(mod) 

EPA 41S.l 

Table 4,2 

Ca. Chromatoaraphy Ketho4. 

De,eriptioD 

Chlorinated Herbicides 

Total Petroleum Hydrocarbons -
Extractable. by GC-FlD 
Total Petroleum Hydrocarbons 
by IR 

J 

Section 4 
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~J!Bociated 
Analytical Methods 

EPA 615 

SOlS K 



St1 p4ard Apllytisil ,.thp4, and Pr0se4gre. 

Parueter Method 

Volatile Organics SV8240 

CLP-SOV 

Semivolatile 
Organics 

PACE. Inc. 

SV8270 

CLP-SOV 

Table 4,3 

GC/KS "thod. 

DcssriptiOD 

Gas Chromatography/K&ss 
Spectrometry Volatile Organics 
3/90 

Gas Chromatography/K&ss 
Spectrometry for Semivolatile 
Organics: Capillary Column 
Technique 
3/90 

Section 4 
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Associated 
Analytisal MeShods 

EPA 624 

EPA 625 



Pakameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

PACE. Inc. 

Mtbod 

SW6010 

SW6010 

SW7041 

SW7060 

SW6010 

SW6010 

SW6010 

SW6010 

SW6010 

SW7131 

SW6010 

StlDdard AnalySis.1 Methpd' 'Dd Prpsedyr,. 

lletala Analysla llethod. 

Section 4 
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Associated 
Deseription Analytical Hcthods 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 
Antimony (Atomic Absorption Furnance EPA 204.2 
Technique) 

Arsenic (Atomic Absorption, EPA 206.2 
Furna~.t!e Technique) 
Inductively Coupled Plasma-Atomic EPA 1JO.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-At9mic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 
Cadmium (Atomic Absorption Furrtance EPA 213.2 
Technique) 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 



Pargeter 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

PACE. Inc. 
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ItIQ41r4 Apalytisll M.thod. .Dd Pr9P'dur" 

Method 

SV6010 

SV6010 

SV6010 

SV6010 

SlJ742 1 

SV6010 

SV6010 

SV6010 

........ "'" J "",n, 
~W/""U 

SV7471 

SIl6010 

Table 4,4 

.atal. Analy.i. .ethod. 

Associated 
Description Au,lytisal Methods 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Lead (Atomic Abso:vtion, EPA 239.2 
Furnance Technique} 
Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic EPA 200.7 
Emission. Spectroscopy 

~:~~~~~e~~nr~~~~d Yaste (~.anual Cold 
Mercury in Solid or Semisolid Vaste 
(Manual Cold Vapor Technique) 

Inductively Coupled Plasma-Atomic 
Emission Spectroscopy 

EPA 245.1 

EPA 245.5 

EPA 200.7 

1 



Parameter 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Standard Apllytleal ,,~4. and Pt0e.dur" 

Method 

SW6010 

Sw6010 

SW7740 
rtu.c.n,n 
... "uu~v 

SW6010 

SW6010 

SW7841 

SW6010 

SW6010 

Tabl' 4.4 

lletala ADa11ab lletboda 

peseription 

Inductively Coupled Plasma-Atomic 
Emiasion Spectroscopy 

inductively COUpled Plasma-Atomic 
Emission Spectroscopy 

Selenium (Atomic Absorption, 
Furnance Technique) 
Inductively Coupled Plasma-Atomic 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic 
Emission Spectroscopy 

Inductively Coup1ed Plasma-Atomic 
Emission Spectroscopy 

Thallium (Atomic Absorption, 
Furnance Technique) 
Inductively Coupled Plasma-Atomic 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic 
Emission Spectroscopy 

Inductively Coupled Plasma-Atomic 
Emission Spectroscopy 
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Associated 
Orw1yticil Methqds 

EPA 200.7 

EPA 200.7 

EPA 270.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 279.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 



Parameter 

Acidity 

Alkalinity 

BOD 

Bromide 

Chloride 

Chlorine 

COD 

Color 

Conductance 

Cr (+6) 

Cyanide 

SIo1 

Fluoride 

PACE. Inc. 
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Standard Apalytical .,thod• 'n4 Prpe.dyr •• 

Table 4,5 

Water Quality Kethoda 

Associated 
Methed DescriptigD Analytical Method. 

EPA 305.1 Acidity. (Titrimetric) 

EPA 310.1 Alkalinity (Titrimetric (pH 4.5» 

EPA 405.1 Biological Oxygen Demand 
(5 day, 20C) 

EPA 320.1 Bromide (Titrimetric) 

S\19252 Chloride (Colorimetric, Automated EPA 325.1, 352.2 
Ferricyanide) 

EPA 330.4 Total Residual Chlorine 
(Titrimetric, DPD-FAS) 

EPA 410.4 Chemical Oxygen Demand (Colorimetric, 
Automated; Manual) 

EPA 110.2 Color 

S\19050 Specific Conductance EPA 120.1 

SIo17196 Hexavalent Chromium (Colorimetric) SM312B 

SIo19010 Total and Amenable Cyanide 
(Colorimetric, Automated UV)l 

EPA 335.3 

CLP-SOIo1 3/90 
Sec 7.3.3.2 Reactive Cyanide 

EPA 340.1 Fluoride (Colorimetric) 



Parmeter Methpd 

Hardness EPA 130.2 

Nitrogen EPA 350.1 

EPA 351.2 

EPA 352.1 
EPA 353.2 

EPA 354.1 

011 and Grease SIl9070 

S1l9071 

pH SIl9040 
SIlQ'"l45 

Phenols SIl9065 

Phosphorus EPA 36;;..1 

EPA 365.4 

rACE. Inc.' 

Stap4ard Analniefl "thad' IDd Prpe.dur •• 

Tabl, 405 

Vatar Quallt7 .. thad. 
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Description 
~.ssociated 

Analytical Methods 

Total Hardness (as CaC03) 
(Tltr1metrlc. EDTA) 

Ammonia (Colorimetric; Automated 
Phenate) 
Total Kjedahl Nitrogen 
(Colorimetric; Semi-automated Block 
Digestor AAIl) 
Nitrate2 

Nitrate-Nitrite (Colorimetric, 
Automated Cadmium Reduction) 
Nitrite (Spectrophotometric) 

Total Recoverable Oil & Grease EPA 413.1 
(Gravimetric Separatory Funnel 
Extraction) 
Oil & Grease Extraction Method for Sludge 
Samples 

pH Electrometric Measurement EPA 150.1 
SoU pH 

Phenolics (Spectrophotometric, EPA 420.2 
Automated 4-AAP with Distillation) 

Phosphorus, All Forms (Colorimetric; 
Automated Ascorbic Acid) 
Phosphorus, Total (Colorimetric; Automated, 
Block Digestor AAII) 



Parameter 

Residue 

Silica 

Sulfate 

Sulfide 

Sulfite 

Toe 

TOX 

Turbidity 

SY 
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Method 

EPA 160.1 

EPA 160.2 

EPA 160.3 

EPA 370.1 

SY9038 

SY9030 
Sec 7.3.4.1 

EPA 377.1 

SY9060 

SY9020 

EPA 180.1 

Table 4.5 

Water Quality Xethod. 

Description 

Filterable Residue (Gravimetric, 
Dried at 180C) TDS 

Associated 
Analytical Methpds 

Non-Filterable Residue (Gravimetric, 
Dried at lC3-1C5C) TSS 
Total Residue (Gravimetric, Dried at 
103-l05C) 

Dissolved Silica (Colorimetric) 

Sulfate (Colorimetric; Automated 
Kethyl Thymol) 
Sulfide (Titrimetric, Iodide) 
Reactive Sulfide 

Sulfite (Titrimetric) 

Total Organic Carbon 

Total Organic Halides 

Nephelometric 

EPA 375.2 

EPA 376.1 

EPA 415.1 

1 ~l .. ~ _.IAU,. cU.tUl_ prlor to tM ~ted. oolort..tE1c -t,.. .. . 

2 11trah la r.porud .. dw tU1feZWDC8 ben.ea. tM .1trah/.ltElte ~t .... t:a.. altrlh ...-l.f1c ~t, 
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PACE, Inc. is equipped with state-of-thr·art instrumentation and application 
software in order to fac:ilitate sample han, and thus enabling the analyst to 
dedicate more time to the resolution of teclmic:al problems during analytic:al testing. 
The following is a general overview of the use and application of instrumentation and 
software. Tabie 4.6 gives a listing of current instrumentation iWd software. 

LABORATORY INFORMATION MANAGEMENT SYSTEM 

PACE, Inc. uses a state-of-the art Laboratory Information Management 
System (UMS). The overall objectives of the UMS are: 

• to improve workload management by providing up-to-date 
project and sample status information; 

• 

• 

PACE, Inc. 

to increase laborat~ry efficienC"; thiough the Pioouction of 
tracking reports, wi .::1 facilitates "batch" processing across all 
active projects; 

to give c:lients direct access to the status of their projects 
through remote connection to the UMS, with the use a 
computer and remote communications software; 

to improve laboratory resource management by producing 
turnaround time reports for each laboratory; 

.'" _."",.':,14 .... "" ... r,..,li,ln.,a,A hftOl'll"'Mol l ... t""'PI"I'IOI'lI.;n .... n" .... ".ftlUU· ",,"If 
,V t'JVYJu .... '-'UllaUU.UQ" .... u .. u .• aa._ ................ "' ........... uv ...... "'.loA "''''''''''U.U,,",Ol' w.ur.~ 

operating costs. 



The central computer system for the UMS is an Everex 80386 
computer with a 330 megabyte· disk drive. The computer uses the UNIX 
operating system, which supports multitasking operations and simultaneous 
multiuser access to the UMS database. Fourteen remote terminals are 
located throughout the laboratories and offices. The terminals are used to 
enter new project information, to update active project status and to produce 
management reports .. 

SectiOD 4 
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Sample shipments are received in the Sample Control Center where 
they are unpacked and inventoried against the accompanying chain-of-custody 
documentation. Inc shipment is then logged into UMS, which then tracks 
sample flow through the laboratory from sample receipt, to the generation of 
the analytical report. 

INORGANIC/METALS LABORATORY 

The Metals Laboratory is equipped with five major instruments 
including a Jarrell Ash 9000 (61 upgrade) simultaneous inductively coupled 
plasma (ICP). a Perkin-Elmer 5100 graphite furnace atomic absorption 
spectrometer (GF AA). a Perkin-Elmer Z3030 GF AA, a Perkin-Elmer Plasma 
40 sequential ICP and a Buck Scientific Mercury Analyzer 400. These 
instruments comprise the Current technology required to analyze EPA 
regulated metal constituents. Telecations Enviroform, and Smart10g provide 
the generation of metal report in the EPA data reporting format. 

PACE. trot. 



INORGANIC/WATER QUALI'IY LABORATORY 
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. The Inorganic/Water Quality Laboratory is equipped with a Hach UV
Visible Spectrophotometer used for many analytical colorimeter tests. A 
Dohrmann DX-20A TOX Analyzer is used to determine the presence of 
organic halogens. A Dohrmann DC-8O TOe analyzer is used to determine 
the presence of org"..nic carbon in aqueon~ and soil samples. A Turner 40 
Nephelometer is used to measure turbidity. In addition, the laboratory houses 
other small equipment such as specific ion electrodes, dissolved oxygen probe, 
pH meters, adeqUate glassware, and reagents for classical inorganic water 
quality tests. 

ORGANIC EXTRAcrION LABORATORIES 

Three separate laboratories are committed to preparing samples for 
organic analyses. These laboratories contain adequate bench and hood space 
8!ld are e'l'.!ipped with appropriate gln.sware for the timely and cost-effective 
processing of samples prior to analyses. The water laboratory is equipped 
with more than thirty sets of continuous extractors for the automated 
processing of liquid samples. The instrumentation laboratory has two 
Analytical Biochemistry Laboratories Autoprep 1002 A Automated Gel 
Permeation Chromatograph (GPC) in use, when necessary, for cleanup of 
samples with complex matrices. Also, a screening HP 5880 GC-FlDfELCD. 
The soils laborato.ry is equipped with sonicators. The third laboratory is 
dedicated to soil preparation. The lab is equipped with 3 soil sonicators, a 
centrifuge, and other soil preparation supplies. The organic extraction 
laboratory also analyzes total petroleum hydrocarbons (TPH) with a Perkin 
Plmer 1320 I!1.rrared Spectrophotometer. 

GAS CHROMATOGRAPHY LABORATORY 

Two separate Gas Chromatography (GC) Laboratories are dedicated 
to chromatographic instrumentation. Segregation of the GC volatiles and 
extractables laboratories minimizes the potential for cross contamination. The 
laboratories are equipped with a total of eight (8) hp 5890A gas 
chromatographs which represent the state-of-the-art in environmental 
instrumentation. 

PACE. inc. 



These instruments are microprocessor controlled and are equipped 
with an hp 7673A and/or Tekmar automatic samplers for efficient sample 
processing The GC systems have megabore capillary, split/splitlcss capillary, 
and conventional packed column capabilities and are equipped with a wide 
range of detectors for maximum flexIbility in designing analytical approaches 
to trace environmental analyses. 

Each GC laboratory is equipped with a PE Nelson model 2600 
chromatography data system supplemented by customized software. Using 
this PC based system, analog data from the GC detectors are digitized by 
intelligent interface boxes and uploaded to the PE Nelson model 2600 data 
system running on a server PC. The data are stored on hard disc and may be 
processed using Nelson programs to integrate, calibrate and report data. 
Supplemental programs provide the production of finished reports in the EPA 
data reporting format and for turnkey quality assurance evaluation. Data 
access by satellite computers is provided by use of a Local Area Network 
(LAN) hosted on the Nelson server computer. Long term raw data storage 
is provided on magnetic tape. 

GAS CHROMATOGRAPHY/MASS SPECI'ROMETRY lABORATORY 

Two separate GC/MS laboratories are dedicated to GC/MS 
instrumentation. The Semi-volatile and VOA Gas Chromatography/Mass 
Spectrometry (GC/MS) laboratories are equipped with six automated mass 
spectrometers which represent state-of-the-art instrumentation in 
environmental service applications. These instruments are equipped with 
automatic sample introduction equipment to facilitate rapid sample 
turnaround. Custom computer software for data reduction is used to 
minimize data handHng for many types of analyses. 

PACE, Inc. 
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The GC/MS Department is equipped with a Finnigan 5100 
GC/MS/DS system, two Finnigan 4510 systems, two INCOS 50 systems and 
one INCOS 50() system. Data systems with the equipment include extensive 
capabilities for automated multi-point calibration and data processing 
incorporating ·Supcrincos· memory-mapped software. Qualitative 
identificatirlns arc facilitated by using the newest NBS mass spectral hbrary 
containing more than 45,000 reference spcc:tra for identification of unknown 
compounds. These GC/MS systems represent the most advanced technology 
available for repetitive analyses of complex samples. Data samples are 
interfaced to an mM PC-XT. The mM PC-XT is used to produce 
customized data reports automatically using Finnigan's QA Formaster 
database manager and report generator. 

The GC/MS systems are equipped with both split/splitless and 
capillary-column chromatography as well as conventional packed-column 
chromatography capabilities. One Tekmar LCS-2/AlS (automated 10 port 
sequential sampler) and 3 Tekmar LCS-2OOOIAI $-2016 purge and trap 
devices (automated 16 port sequential sampler) are used for the analysis of 
volatile (purgeable) organiCS in water and solid matrices. In addition, two 
Tekmar 2032 automatic sample beaters are available for heated purge and 
trap analysis. Two A200S ere autosamplers are used for automated 
Scmivolatile analyses. The volatiles and scmivolatiles laboratories are 
segregated to minimize cross-contamination. The volatiles laboratory is 
equipped with a separate environmental control and air-handling system and 
separate fume hood to minimize contamination and provide for maximum 
stability. 

PACE, Inc. 
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ADalytiSal Equipment Manufastyl.r/jWdel 

Gel Permeation Chromatograph, autoprep (2) 
GC/MS . 
GC/KS (2) 
CC/MS (2) 
GC/MS 
GC/MS 
GC/MS 
Gas Chromatograph wfDual ECD (4) 
Cas Chromatograph wfDual FPD 
Gas Chromatograph wfDual PID/FID 
Gas Chromatograph wfDual PID/ELCD (2) 
Cas Chromatograph wjDual FID (3) 
Gas Chromatograph wfDual NPD 
Gas Chromatograph wi FID/ECD 
ICP 
ICP 
Spectrophotometer, Atomic Absorption 

Graphite Furnace 
Spectrophotometer, Atomic Absorption 

Graphite Furnace 
Spectrophotometer, Atomic Absorption 

Graphite Furnace 
Mercury Analyzer (Cold Vapor) (2) 
Expandable Ion Analyzer 
Spectrophotometer 
Conductance Meter 
Nephelometer 
TOC Analyzer 
TOX 
Automated Ion Analyzer 
Infrared Spectrophotometer 

PACE, Inc. 

A. B. C. Labs 
Finnigan 
Finnigan 
Finnigan 
Finnigan 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
Perkin Elmer 
Hewlett Packard 
Perkin-Elmer 
Jarrell-Ash 

Perkin-Elmer 

Perkin-Elmer 

Perkin-El_r 
Buck Scientific 
Orion 
Hach 
YSI 
Turner 
Dohrman 
Dohrman 
Latchet 
Perkin Elmer 

1002B 
5100 
4510 
Inco. 50 
Incos 500 
5971 
5988A 
5890A 
5890A, 5890SII 
5890A 
5890A, 5890SII 
5890A, 5890SII 
1320 
5890A 
P-40 
9000 

3030 

5100 

4100 
400A 
EA940 
DR 3 
031 
TD-40 
DC-80 
MC-3/AD-3 

1320 



Stapdard Anllytiqll IIChp4. and Ptpq.dgr •• 

Labor.tozy IqulpDaDt laYeutozy 

Tabl. 4.6 

Computer .,nd Data Handling Eguipmtnt 

Incos Da~c ~ystem (7) 
Nelson Data System Interface (8) 
Formaster 
Enviroforms 

li,s,111D'OU' Laboratory Support Igpipmtnt 

Analytical Balances 
Top Loading Balances 
Deionized Water System 
Drying Ovens 

PACL lIoc. 

Finnigan 
Perkin-Elller 
Finnigan 
Telecations 

Water Baths 
Hot Plates and atirrers 
Muffle Furnace 
Evaporator/Sample Concentrators 
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The objectives of the Quality Assurance (QA) efforts for the laboratory activities are 
twofold. First, they provide the mechanism for ongoing control and evaluation of 
measurement data quality on a routine basis, (our intemai quaDi)' assurance programs). 
Second, quality control data can ultimately be used to define data quality for the various 
measurement parameters in terms of precision and accuracy. This section describes the QC 

co 
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5.1 OC Components 

5.1.1 TriP Blanklfjeld Blank Anal,ysjs 

Trip/Field blanks (if specified by the client) shall be analyzed to 
monitor for possible sample contamination during shipment or field collection. 
Blanks accompany the sample bottles through collection and shipment to the 
laboratory and are stored with the samples. Sample Management supplies 
eVerj volatile orga. ... Jc sL-nple cooler with a trip blSllnlrM At t.he client's request, 
a trip blank will be sent with any sample cooler. Results of the Trip/Field 
blanks are often useful in determining the validity or importance of actual 
sample results. The results of trip blank analyses shall be maintained with the 
corresponding sample analytical data in the project file. 

PACE, Inc. 
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5.1.2. Method (l.&boratoO') Blank Analyses 

A laboratory blank is a volume of appropriately pure (deionized, 
distilled) water carried through the entire analytical procedure. The volume 
of the blank must be approximately equal to the sample volume processed. 
A method blank shall be performed with each batch of less than or equa1 to 
20 samples processed. Analysis of the blank verifies that method 
interferences caused by contaminants in solvents, reagents, glassware, and 
other sampie processing haiCtwAie a..-e klHr.\'D and min4!!';"'''d. Opt.w.alJy, a 
method blank should contain no analytes of interest above the method 
detection limit for that analyte. There are exceptions, however, for normally 
observed organic solvents such as methylene cbIoride and acetone. The 
specific accep::mce criteria for these analytes (or others) are contained within 
the methods employed, and in the laboratl:. /' standard operating procedures. 
The results of all method blanks are maintained with the analytical data set, 
and reported with all samples contained in the analytical batch. 

5.13 Laborat0O' Duplicate Sample Analysis 

Duplicate analyses '. be performed to evaluate the precision of 
analysis. Results of the duf •• .::ate analyses are used to determine the relative 
percent differences between replicate samples. A duplicate analysis shall be 
performed at a minimally 5 percent (5%) sample frequency (one duplicate 
sample for each group of 20 samples). Duplicate analysis results shall be 
summarized on the quality control data summary forms. The duplicate may 
be a duplicate matrix spike if required by the analytical method. 

PACE, Inc. 
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5.1.4 Matrix Slzike Analyses 
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To evaluate the effect of the sample matrix upon analytical 
methodology, sample aliquots shall be spiked with analytes of interest. The 
concentration of analytes added will be in the range of 5X MDL to 2X 
sample concentration. The percent rccoveI)' for the respective compounds 
shall then be calculated If the percent rccoveI)' falls outside established 
quality control limits, the data should be evaluated along with other QC data 
to determine if the sampie shouid be rcanaiyzed. Spiked samples shaU be Fun 

at five percent (5%) sample frequency (one spiked sample for each group of 
20 samples). Matrix spike results will be snmmarized on the quality control 
data summar, forms. Mat.n.x spike recovery f!literia for many methods are 
advisoI)' only and do not require re·anaIysis. 

5.1.5 SUITO&ate Standard Analyses 

Surrogate standard determinations shall be performed on all samples 
and blanks for GC/MS and GC (except TPH by GC-FID) analyses. Total 
petroleum hydrocarbon analysis by GC·FID will be analyzed with surrogates 
if requested. All samples and blanks are fortified with surrogate spiking 
compounds before purging or extraction to monitor preparation and analysis 
of samples. Recoveries should meet method specified acceptance criteria, or 
those which are established as laboratoI)' results. Surrogate standard data will 
be summarized on the surrogate standard recoveI)' forms and submitted with 
each data package (as appropriate). 

PACE, inc:. 
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5.1.6 Method Blank Spjke Analysis 
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To evaluate the accuracy of the method as performed, an aliquot of 
blank water may be spiked with the analytes of interest and taken through the 
entire sample process. These data belp in determining if the method bas 
been performed correctly that day. and if reanalysis is warranted if the matrix 
spike recoveries are outside the control limits. These analyses are performed 
on a one per sample batch basis with I T.1&jority of the analytical methods. 
Blank spike recoveries which are within established control iimits may be used 
for validation of batch QC if MS/MSD exc:ursbns are observe\., due to matrix 
effects. A method blank spike may also be referred to as Laboratory Control 
Sawple or Independent Cahbration verifit!Rtion standard in certain sample 
analySes. 

5.1.7 LabOratOlY Control Sample 

An external, independent source material wh:,.b is subjected to the 
entire analytical process is used with many of th,tbods employed to 
determine the accuracy of the overall process. h 'egard, it is closely 
related to the method blank spike. This componem ",d I!~ defined within 
the method reference (i.e. CLP-SOW for Inorganics) or Ib required for a 
particular project or program, such as NEESA 

5.2 Data Precision 

. '/ ~I . 

Precision is usually expressed as Relative Percent Difference (RPD) based on 
duplicate analyses of a sampie. Tne specific criteria fOf pfedsion is contain .... 'ithin 
the methodology SOPs, and are also shown Tables 8.1 - 8.9. Data precision is 
addressed in further detail (i.e. calculations) Section 11 of this OAP . 

PACE, Inc. 
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Ac:c:uracy is usually expressed as percent recovery (%R). The specific criteria 
for ac:curacy is contained within the methodology SOPs, and are also shown in Tables 
8.1 _ 8.9 attached. Data accuracy is addressed in further detail (i.e. calculations) in 

Section 11 of this OAF. 

The objectives listed in these tables are based primarily on performance data 
from method validation studies or EPA established control limits. These are not 
intended to represent data validation criteria, per se; rather they represent the 
performance capability of the methods. 

5.4 Data Repmentatiyeness/Comparabmty 

Data representativeness expresses the degree to which sample data 2CC'.l..11ltely 

and precisely represents a characteristic of a population, parameter variations at a 
sampling point or an environmental condition. It is mostly concerned with sampling 
program design and is demonstrated through the use of field duplicates, field blanks, 
field rinsates, and trip blanks. 

Data comparability will be achieved by following approved, standard analytical 
procedures, where such exist, and by reporting results in standard units of measure, 
as suggested the American Chemical Society's publication, "Principles of 
Environmental Analysis". 

PACE.IDc. 
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Completeness is expressed as the ll'.;rcentage of the amount of valid data 
obtained compared to the amount of data expected. For the percent recovery 
required to ensure data accurac:y, a minimum 90 percent completeness is the goal of 
the laboratory when samples--wlues are above ten (10) times the MD! and 70 
percent when sample values are below ten (10) times the MDL Fe. metals, 
however, a minimum 95 percent completeness is the goal of the laboratory when 
sample values arc above 10 times MDL, and 75 percent when values are below 10 
times MDL Conditions which prevent reaching these goals, such as significant 
sample matrix difficulties, or sample loss, should be reported to the cUent in a timely 
fashion to determine whether remedial action should be taken. Precision and 
accuracy determinations, if outside the QA objectives due to sample-related causes, 
may be regarded as qualifying or reanalysis at cUent cost, rather than invalidating, 
the associated data. 

5.6 L"aQd Detection Um!ts 

The method detection limit (MDL) is defined as the minimum concentration 
of a substance that can be measured and reported with 99% confidence that the 
analyte conccntr~tion is greater than zero. For EPA 600 and 8000 Series organic 
analysis, PACE, Inc. uses one of the following guidelines for the determinatioru of 
MDLs: For methods which have a CLP counterpart, the CLP MDL is reported. For 
others, the SW-846 MDL is reported, unless a PACE, Inc. MDL study supports a 
lower MDL 

PACE. Inc. 
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The laboratory performs annual MOL studies to demonstrate that it can meet 
. or exCeed these recommended MDLs and CROLs. The procedure used by PACE, 

Inc. for establishing MJ)T.., is described in Appendix B to 40CFR Part 136 "Definition 
and Procedure for the Determination of the Method Detection Limit - Revision 1.1". 
'Ibis procedure consists of analyzing seven (7) aliquots of a standard spiked at 3 to 
5 times the MDL which is taken through all the sample processing steps of the 
analytical method. The MDL is defined as three times the standard deviation of the 
mean value for the seven analyses. 

As these detection limits are fewDWlended fOi non-CLP ... SOW or SW.s46 analyses, 
the MDL as stated in the published method is utilized. 

Method detection limits utilized by PACE, Inc. for metal analyses are those 
listed in SW-846 methods or CLP-SOW for CLP work. The laboratory performs 
quarterly instrument detection limit (IOL) studies to demonstrate that it can meet 
or exceed the recommended MOLs. The procedure used for this determination is 
found in the EPA Contract Laboratory Program (ClP) Statement of Work for 
Inorganics. 

Method detection limits utilized by PACE, Inc. for water analysis parameters 
are those listed in the methods found in "EPA Methods for the Chemical Analysis 
of Water and Wastewaters". ~ these MDLs are taken from the appropriate 
method recommendations and are verified annually using EPA protocol. 

Soil detection limits are matrix dependent Estimates of MDLs in soils are 
based on the corresponding MDL in aqueous matrices adjusted for the mass of 
sample (wet weight), and the volume of digestate or extract solvent used in each 
analysis. 

PACE, Inc. 
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5.7 Dati Qgallty ObJectives 

The above data quality objectives and those outlined in the tables in this 
section, provide guidance for PACE, Inc. 's routine analytical work. Upon client 
request, other data quality objectives may be specified. These project-specific data 
quality objectives will be executed by PAl 'tj, inc. through the use of a Speciaj 
Request (SR) Analysis form which is distributed to all analysts involved. 

PACE, Inc. 
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PACE, Inc. is not a field sample facility and does not partake in any field sampling 
procedures. 
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A stringent chain-of-custody system is vitally important in ensuring the usefulness of 
measurement data. There must be a documented, traceable link between any given 
measurement, sample and parameter that it is reported to represent. Without this link, it 
cannot be proven with any certainty that the measurement in question actua1ly represents 
a condition that did exist at the indicated time and place. The chain-of-custody system must 
provide a documented history of each sample. The history must represent a legally 
acceptable record that covers all aspects of the pre-sampling preparation, sample collection, 
post-sampling handling. storage, and analysis process. This record should originate with the 
preparation' of any sample containers that are used and should indicate "who did what and 
when" until final disposal of the sample. The custody procedures used should also ensure 
that the integrity of the sample is maintained throughout the course of the collection, 
~nan~ -o..JUfiV_ __..J an~'--:- ---~-.... : - .1.",+ ......... ;~ ft.n nnnnm1n;tv f'nr inAdvp.rtent 

--c:JI' anu liUy~U. jJJ~», 1.~., u.la.. IoU"""'" - -'" "rr"".---J --- -....#- ----

contamination. 

7.1 Sample Custody 

Sample custody is an organized scheme for documenting sample history and providing 
a !egll1!y defen.~ible record for the measurement process. This system of documentation is 
one aspect of the overall internal quality control (QC) system. The types of documentation 
which are typically associated with environmental measurement programs include: 

7:l Sample Hand!jn~ 

Prior to collecting samples, the collection team will consider the analyses to be 
performed so that proper sample containers and shipping containers can be assembled and 
the proper preservatives added to containers. In addition, field logs and record sheets, 
Chain-of-Custody and Request for Analysis Forms (Table 7.1) will be assembled. 

PACE, Inc. 



All rccords rcquired for documcntation of ficld collection will be complcted by thc 
ficld team. Several of thc· documents that affect laboratory operations arc discussed furthcr 
in this section. Thc primary documcnt records arc thc Chain-of-Custody and Requcst for 
Analysis. 

In addition to initiating thc Chain-of-Custody /Requcst for Analysis form. ficld 
nersonnel will be rcsnonsiblc for uniauclv idcntifvin2 (rcauired on thc chain-of-custodv 
form) and labeling ~plcs, providinr pi-opcr pfesemtion, and packaging samplcs to 
prccludc breakagc during shipmcnt. 

7.3 Samplc Identification 

Using thc appropriatc documentation, cach samplc should be labeled to idcntify: 

• 
• 
• 
• 
• 
• 
• 

Projcct number/name 
Uniquc sample number 
Sample location 
Sampling date and timc 
Signature of person obtaining the samplc 
Method of sample preservation/conditioning 

Samplcs will be identified by attaching a tag and a label (Tablc 7.2) to the container 
prior to sampling or immediately thereaftcr. After collection, scparation, idcntification and 
preservation, thc sampie win be maintained undcr Ulain-oi-CllStody procedures discus.o;ed 
below. If a sample is to be split with anothcr laboratory, it will be split in the ficld 
immediately after collection to obtain like portions. In situ measurements (flow, pH, 
tcmpcraturc, ctc.) will be recorded in ficld log books. Thc information will include projcct 
name and number, location of sample point, datc, timc, name and signature of person 
recording the data, observations and rcmarks. Entrics on all sample and field documcnts 
will be made in black indelible ink; changcs will be crosscd out with a single mark and 
initialcd. 

PACE. !nc. 
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Samples will be placed in containers compatible with the intended analysis and 
properly preserved. Also, collector of samples will consider the time interval between 
acquiring the sample and analysis (holding time) so that the sample is representative. Table 
7.4 provides requirements for various analytical parameters with respect to the type of 
container, preservation method, and maximum holding time between collection and analysis. 

7.5 Chain-of-Custod.v 

The purpose of the chain-of-custody program will be to document sample possession 
from the time of collection to disposal. The audit trail will consist of not only the Chain-of
Custody document, but also field notebooks, freight bills, internal sample custody forms, 
anaiyticai oenchsheeLS, analysts notebooks, disposal records and maJ1;fests. 

7.6 Ship'pjn~ Procedures 

Samples will be accompanied by a Chain-of-Custody Form. When transferring 
possession of samples, the shipper will sign and note the time on the form. Shipping 
containers will be closed with strapping tape and custody seals affixed to the front right and 
back left of each ice chest. 

7.7 Laboratory Custody 

In the laboratory, a sample custodian is assigned to receive the samples. Upon 
sample receipt, the custodian will inspect the condition of the custody seals and samples, 
reconcile the information on the sample labels against that on the Chain-of-Custody, assign 
laboratory identification numbers, log the samples into the UMS, and store the samples in 
a secured sample storage refrigerator. If sample leakage, air bubbles, or documentation 
discrepancies are found, they will be noted on the Chain-of-Custody, the non-conformance 
sheet will be noted; and the appropriate Client Service Representative will be notified in 
order to resolve the discrepancy with the client in a timely manner. 

PACE, Inc. 
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The analyst/technician will carefully record all pertinent sample identification on any 
benchsheet or analytical notebook used and will use this as documentation of custody. When 
finished with the sample. the analyst/technician will relinquish possession and place it back 
in the refrigerator. All sample tracking records. benchsheets, and analytical notebooks will 
be considered sample custody documentation. 

7.8 SampIjn& 

Field sampling is beyond the scope of laboratory operations; however. as stated 
above. sa..rnp!e contSliners can be provided by the lab for field sample programs. 

All sample containers are purchased from commercial sources and are not reused. 
The ~ple containe~ are suppli~d and re!Umed from the field in ice chests with their 
appropnate preservatIon and packing matenals. 

PACE. Inc. 



",,'ecu SUZ 
Ite.ta, "''24/94 

Enta. 
,_, ""1INIa 
Inl.e" 

,-Ie 10. ClIen1t ID 

1 •• 11 •• 

water 
water 
wat ... 
water 
water 
water 
wat ... 
water 
wat ... 
water 
wat ... 
wat ... 
wat ... 

water 
wat. 
water 
water 
water 
water 
wat ... 
wat ... 
wa_ 
wat ... 
water 
water 
water 
wat ... 
water 

cantect 
........ t. 

(prolect) 

Utv 

PACE/fIlL' sour. 
LOiln '-'e EI.I.-. ,. 

leto • ., PI 011919 

DUE LOiln Wocone. IIrt I· ... 
LI IC .. 

.cc-.tl: 

..1_ h ,_. 
POll. 

&ellIS 
_ a. .. 

lIS GC 

MEED 

09/16/94 

016 • 
lot II cIeW8 
5127 

Iotal ,. .. 

IlEED 
IlEED 
IlEED 

Iotel An 
IIA 

IlEEIi· 
irEED 
MEED·. !lEE!! •.. 

wat.~ ........ t • 
l1li U 



r-
, . 

section 7 
Revilion 5 
Sept_r I, 1994 
,_80"2 

TAiLE 7.' IIIIIPLlMG, PRESERVATICII, IIOlUME AlII HOLDIMG TIlE REIlUIRElEMTS 
__________ •• __ •• _____________ 1 .... _ ...... • ___ • _________ •• ___ ... • ....... •• .. ·-.... - ........ _...-... ----

IIOlUME 1lAX1_ 
PARAIETER IlATRIX canAIllE" REIlUIRED (a) PRESERVATICII" HOLDIMG TIlES' 

_______ a ..... ____ ·-__ •• =-·· __ aall ....... _.... .................. ______ •• _____ ............ ____ ....... _____ •• 

heSer'" IMt. 

Colt 'ora, focil _ totll W P,11i 200 Cool '''I:, 0.008X Mo,S/J,· 6 Houri 

fOClI Itreptococel W P,l~ 200 Cool ,oe, 0.008X MI,S/J," 6 Hour. 

!norelO' c 'nt, 
Acidity w P,ti 50 Cool ,·c 14 Daya 

Alklllnity W P,ti 50 Cool ,·c 14 Daya 

_II w P,t; 100 Cool ,oe, H,SO. to pII<2 28 DlYO 

Bloc:t..lell Oxygen D--.d W P,li 1000 Cool ,·c 48 Houri 

,Ioch.lell Oxygen D--.d 
(cwbonoc ..... ) w p,n 1000 Cool ,·C 48 Houri 

.r .. lda W Pin 200 M .... raqulrad 28 DlYO 

a..lcal Dxygan D--.d W P,U 75 Cool ,"I:, H.so. to pII<2 28 Daya 

Chlorlda W ',ei 50 ..... raqulrad 28 Daya 

Chlorlna, Totll R .. I_I W P,C. 200 ..... raqulrad Analyze 1_lltely 

Color W ',II 50 Cool ,·C 48 Hour. 
Cyanlda, Totll _ -"11 W P,'. 1500 Cool ,·c, ._ to pII >12, 14 DlYO' 

to Chi 0-1 natl on 0.6 I ucorble ociet' 

fluorl. W , 300 ..... raqulrad 28 DlYO 

Nordnau W P ,ei 100 1lIIO, to pH <2, ",SO. to pII <2 6 Month. 

Hydrogon Ion (pII) W P,CI 25 ..... raqulrad Analyze 1_lltely 
tejllelahl _ Clrpnle Mltroaon W P,CI 500 Cool ,"C, ".so. to pII<2 28 Dlya 

..... · ___ ·· .......... ·~· ...... ·~·u·u·~ ... , ...................................................................................................................... .. 

'AI~. 11K. 
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_____________ •••• 18 _________ •••• _. •• __ •• ___ ... ________ . ___ •• _ •• ;. _____ ............................ _ •••• =-•• 

p_rER IlATRIX alIITAIIlER· 
VOLIJIIE 

REQUIRED (l1li.) PRESERVATlOII' 
IlAXIMIJI 

HOLDING TIllES' 
---..... -------... --•• 1 ___ --___ .·_···._--...... _--------_:.--•• _ ... 1. _____ •••• ___ •••• _._ ...... __ ••••••• 

lopeMO's ]'1111 

a. ....... VI 1/ p.G 50 COOl 41'C 24 liours 

llel"CUl"1' 1/ p.G 100 HIIO, tc> pII <2 21 110)111 

I p.G 20 IJII M_ 21 118)111 
lletala .. Eacept a. .... i .. VI 

1/' _Ilarcury p.G 200 1tIIO, to. pII <2 6 "lII'Itha 

I p.G 50 IJII M_ 6 M'lII'Itha 

Mitrou 1/ p.G 100 Cool 4411C 48 IHoura 

Mitrat,o·IUrita 1/ p.G 100 COOl ,IIIC, "aSO• to pIIe2 21 110)111 

litrit,o 1/ p.G 50 COOl ,llIe 48 IHours 

011 .. d Gr_ 1/ G 1000 COOl ,'DC, HzIO. to pIIe2 28 110)111 

Or .... I. Carbon 1/ p.G 25 COOl 4"C. HCI or ",SO. to pII<2 28 Ila)l1l 

Orthaphoaphata 1/ p.G 50 filter 1_lat.ly. Cool 4'C 48 IMour. 

axyg.n, Dissolved Probe 1/ Ii 10tU. _ tap 300 M_ r .... lred Analyze I_lately 

Ph_Is 1/ G 500 COOl 4"c. H,so. to pII<2 21 11.)111 

Ph""",, ...... eEl .... tal) 1/ G 50 Cool 4'C 48 ,Hours 

Phospho ..... Total 1/ p.G 50 Cool ,oc, HaSO, to pIIe2 28 100)111 

R .. I ..... Total 1/ p.G 100 COOl 4'C 7 08)111 

R .. I ..... flit.r ... l. 1/ p.G 100 COOl 4'C 48 Hour. 

... 1 ..... ..... fllt ..... I. 1/ P.O 250 Cool "C 7 00)111 

... i ..... .. ttl .... l. 1/ p.G 1000 Cool 4,oC 48 Hour. 

R .. I ..... Volatlla 1/ p.G 100 Cool "C 7 08)111 
1111 .. , 1/ P 50 Cool "oc 21 10.)111 

Spac:lllic ~t .... 1/ p.G 100 Cool 4,'C 21 100)111 

-····-·.I----'.---~--~.-·-.. -.·····--__ .. ___ .......... 1.----.... -......... 1.--..... _. ___ .................. Ia. .............. . 
see foot""t ... t _ of t ... I •• 

--~---------------------____ .J 



TAlILE 7.4 _L!NG. PRESE.VATICII. YOLII_ AIIO IIOLDING TIlE .EClUI.ElENTS 
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Pet" 10 of lZ 

.... ----------.... _-_. __ .. _: .. _ .. --.. _ ........... --..... : ... --....... _-.......... _ .. _--._. __ ....... _ ... --.. _ ..... . 
P_TE. IlATlIIX COIITAIIIE.· PRESERVATICII" 

•• ••• ------_._--_ •••• -. __ •• _._----_ ••••••• _-.... -_ ••••• 1. ___ •• __ •• _ •• _ ....... __ •••• _ •••• __ .... ______ ••••••• 1: •• 

'oonwt'c In" (cant' ..... ' 
SUIf.te 

SUlfide 

SUlflta 

SUffactenta 

'_r.t ..... 

Turbidity 

Omen's T.'t" 
......... 1 ••• locarbonI 

Pur ..... l. A..-tle 

iI)IdrocarboM 

VOI.tlla organics 

Vol.tlle or .... lcs by EPA CLP 

P .. tlclclol/PClal 

p .. tlelclollPCla by EPA CLP 

W 

w 

W 

W 

W 

W 

W 

S 

W 

S 

W 

S 

W 

I 

W 

I 

W 

I 

W 

S 

p.G 100 

p.G 500 

p.G 50 

p.G 250 

p.G 1000 

p.S 100 

G. Teflon-lined .... t .. 4r 

II.T.flon·llned lopt .. 40 ... 

II.Teflon-lined .... t .. 40 

G. T.flon-llned lopt .. 40 ... 

II.T.flon-llned aopt .. 40 

G.Teflon-lined aopt .. 40 ... 

II.Teflon-llned lopt .. 40 

II.Teflon-llned lopt .. 40 ... 

G. Teflon-lined cop 1000 

G.Teflon-llned cop 100 • 

II. 'ef' """lIned cop 1000 

Ii, ; lined .op 100 • 

G.'.tl ... -II .... cop 1000 

G.T.flon-llned cop 100 • 

COOL 4"c ZlDays 

COOL 4DC. add zinc acet.te + locIlI. 7D.ys 

hydroalde to pi! >9 

..... required _Iyze I_tltely 

COOL 4DC 41 Houri 

N_ required Andyze 1_letely 

COOL 4"c 48 Hour. 

COOL ,0C. O.OOIIX •• .sll,· 14 D.ys 

COOl ,"c 14 Deys 

COOL 4·C. O.~ .a.sll,· Mel to pi! i' 14 Days 

COOL ,·C 14 Days 

COOl ,"c. HCl to pi! i' " Days 
COOL ,DC " D.ys 
COOl ,DC 10 Deys froe VTSI" 

COOl ,DC 10 D.ys froe VTSI" 

COOL 4°C, O.OOIIX .a.sll,· 7 I'eys ... tll extraction 
COOL ,DC 40 Deys efter extraction 

COOl ,DC 7 lI.ys ... t II extraction 

Cool ,"c '0 Days after extraction 

COOL ,·C 5 lIays froe VTSI 

COOl ,DC 35 D.ys after oxtractlon 
.... __.. _______ ·_····· ____ all ______ •• ________ ••••.•••••••• _ •• _ .......... _ ••••• _ ......................... __ 

I .. footnot ... t end of tabla, 
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••• __ •••• ___ ....... __ .... I ••••• _ •••• ___ •• _al .................... __ ...... _ ................ 1 •••••••••••• :& ......... _ ......... &11 __ ...... -

PAlMElER IIjITRIX COIITAIIlER" 

_ IIIE 

REQUIRED Cal PRESERVAT lOll" 

1lAX1 _ 

HOI.DING TINES' .... ___ .. _ .... ___ ..... _ ....... ____ ... _ ..... _al .. ___ ................ _ ..................... 11 •••••••••••• :._ •• _ •••••• 1; ...... _.11 •••••• c ••• 

OrgMie TUlI' (Conti,..) 

S .. lvolatll .. " G.Taflon-lined 'cap 1000 Cool 4DC 1 Daya until extrection 

40 Daya until """Iyai. 

S G. Taflon-lined ,cap 100 II Cool 4DC '4 Daya until oxtraction 

40 Daya until """Iyail 

S .. ivolatll .. bV EPA CLP " G. Teflon-lined ,cap 1000 Cool 4DC 5 Daya fr .. VTSR 

35 Daya until """lyai. 

I G. Taflon-lined ,cap '00 II Cool 4DC '0 Dayo fr .. VTSR 

35 Dayo until _lyail _. ___ . ___ ...... ____ ._ .... _ ........ __ .. _a&8I._ ... __ .. _ .. _ .... ____ ._ .......... _ ... : ............ :& ....................... : __ •••••• 

IEfEIIDCE: Thll tobl. Incl .... the r .... lr_to of th., u.s. Envlr_t.l Protection Agency ••• pblliohed in the C:ode of f_rol 
Ragul.tI_. Vol. 4~. 10. 209. 40 cn '36. Oct_r 26. '9114. PII. 4l126O. EPA SWII46. 3rd Edhlon. _ Epjl CLP SOWS. 

• ACt. lAC. 

11Il 1IIIp1. pr_rvatlon, ohould be porf....-d I._n.t.ly upon "_I. coUectlon. for c_lto ch .. leal •• ",Ieo. each .llquot 
ohould be ~rwdl.t the tI_ of collection ......... of ..... te_tle "_lor Mk .. Itlepoo.lble til pr .. orve oach .Iiquot. 
than chaolcal ....,1_ -V be _rved bV •• Int.lnlng.t ,DC until e_itlng _ ....,1. ·''I'llulng I. caoploted. 

Ilel I_I .. ohould be .... Iyzad .. lOOn .. _"I,bl •• ft.r collection. llhe tI .. lilted .r ..... '1_ tl_ that _I .. MY be hold 
befora _Iyall anli .tlll be c_ldarad v.Ud. 1IIIp1 .. MY be h.leI for longer porlodo onl" If po .. iu .... or -.ltorlng 
I_.tory, baa clat. on fll. to _ th.t ,:h. _Iflc typao of 1.",1 .. under Itudy .r. It,lblo for the longer ti_. 5 ... 
"-, .. -V not be Itobl. for the _1_ ,,1_ porlod lliven In the tobl.. A po .. iU ... or .... ltoring I,aboratory. II obllgeted 
to hold the ....,.1. for • _tar porlod If knowlodge .xiltl to ohao, thil il _ .... ry to •• int.ln _1,. Itobility. All clat .. 
• r. f ... collectl ... , unl .. 1 oth.n .... _llllad • 
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TAILE 7.4 SNlPLlIIG. PIIESI'RVATlCIII. YOU .. AIID HOLDING TIlE RECllJIREMENTS 
CContln.ood) 

tdI ..... Id only be lINd In the __ of reol ... 1 chlorlno. 

secUon7 
R...,II.lon 5 
Seplt .... r I. 19114 
p ... , 12 of 12 

1.1 llul_ boldlna tl. I. 24 ............ oul fl. I. pr ... nt. Optlonatty •• tt ..... 1 .. _y be t .. ted with leed ee.tatl' poper befor'. pH 
edJ .. c.nt to .tel'1llno If oullflclc,. ... lI1t. 

Ifl If dl.aol __ t.11 Ir. r .... lr"d. fllultI,,,, prior to ocldlfylna I. r .... lred. 

1111 Guldonee """II .. to ..... 1 .. to be _Iyzed by GC. LC. ,or GellIS for .poclflc c ___ • 

III EPA CLP ..... 1 .. Ir ..... tty ........ .- ... Id. extaldo thllr boldlna tI_. 
IJI ...... the extreet.l. _lye .. Clf conc ..... f"lt within I .Inal. ch_lcll Clteaory. the IpIClfled preoeMllltl .. _ ... 1_ boldl •• tI_ 

Ih-.ld be obee'- for optl_ .. f .... rd olf ..... 1. Int'lIrlty. 111_. the _lye .. of concern htt within two or .. r. ch_Ical 
cat_rl .. , the ..... 1. MY be , ..... .- by cool Ina to .~·c. r ..... I .... ' r .. I ... 1 chlorlno with O.OOIIX .adl .. thlooulfa't ••• torlna In the 
.rt. _ edJ .. tlna the pH to ~'·9. .....1." pree • .- k thl. unnor MY be h.ld I., '''V ... yo before extroctlon _ 40 .yo att.r 
uUoctlon. Exceptl_ to the optl_1 pr" .. ,.".tlon _Ad boldlna tI_ proc .... r. at, .. ,,' in footnote Id! CRat. the r .... lr_.t for 

'thlooutf.t ........ tlon of reolm.1 chlorlnoll _ footnot .. It I _ III CRef. the _Iyol. of beNldlno.) 

IltJ for EPA CLP contreet pretocol." holdlna til.' ar. fr_ ¥lSI - Verlfted TI_ of ..... 1. Receipt. 
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Scdion 8 
IleYision S 
SqUmbcr 1, 1994 
PIIFioi36 

Analytical procedures and calibration are descnbed in this section. Tables are 
provided to state the QC recovery limits, the Relative Percent Difference (RPD) allowed 
between duplicate runs, and Method Detection Limit (MOL) for our routine analytical 
procedures. For more detailed information on method QC requirements, please contact 
your PACE, Inc. client service representative. 

8.1 Laboratory Standards and Reagents 

For organic; ana lysis, analytical s~'1dards are obtained from. two different commercial 
sources. These sources are checked against each other to ensure quality analytical 
standards. Both spectral and reagent grade solvents are confirmed, on a lot basis, free from 
target analyte contamination before use. Standards and reagents are continuously checked 
through the use of preparation blanks and preparation blank spike standards. 

For inorganic analysis, standard reference materials are obtained from two different 
commerical sources. These standards are checked against each other to verify the reliability 
of the analytical standards. The process for second source verification specified in the CLP 
SOW is used. Analytical grade acid and reagents are confirmed, on a lot basis, free from 
target analyte contamination before use. Standards and reagents are continuously check 
through the use of method preparation blanks and blank spikes. 

All standards and laboratory reagents are dated upon receipt. Source standards are 
recorded in a bound laboratory notebook. The preparation and use of all standards are 
recorded in bound laboratory notebooks which document standard traceability to EPA or 
NBS standards. Additional information recorded includes data of preparation, concentration 
and name of the preparer and date of expiration. 

PACE, Inc:. 
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8.2 Sample Preparation Methods 

8.21 Or,pnic Sample Preparation Methods 

5W3S1Q - Continuous UQllid- UQllid Extraction is designed to 
quantitatively extract nonvolatile and semivolatile organic compounds from 
liquid samples using separatory funnel techniques. The sample and extracting 
solvent must be immiscible in order to yield recovery of target compounds. 
Subsequent cleanup and detection methods are described in the organic 
analytical method that will be used to analyze the extract. Samples are 
adjusted to a specified extraction pH and extracted with the appropriate 
sok;nt for the analytical method. Methylene chloride is ,; "d as the solvent 
when another solvent is not specified. Samples are extractec three times, and 
the combined extracts are dried with anhydrous sodium sulfate and concen
trated in a Kuderna-Danish apparatus. 

SW3520 - Continuous liQuid- liQUid Extraction is designed to 
quantitatively extract nonvolatile and semivolatile organic compounds from 
liquid samples using continuous liquid-liquid extractors. The sample and ex
tracting solvent must be immiscible in order to yield recovery of target 
compounds. Subsequent cleanup and detection methods are described in the 
organic analytical method that will be used to analyze the extract. Samples 
are adjusted to a specified extraction pH and extracted with the appropriate 
soivent ior the analytical method. Methyiene chloride is used as the solvent 
when another solvent is not specified. Samples are extracted for 18 hours and 
the extracts are dried with anhydrous sodium sulfate and concentrated in a 

PACE, Inc:. 
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00540 _ SWlet Extraction is a procedure for extracting nonvolatile 
and sem.".:oiatile organic compounds from solids such as soils and sludges. 
The Soxhlet extraetion process ensures intimate contact of the sample matrix 
with the extraetion solvent. Extraction is accomplished by mixing the solid 
sample with anhydrous sodium sulfate, placing it in an extraction thimble or 
between two plugs of glass wool, and extracting it with an appropriate solvent 
in the Soxhlet extractor. Methylene chloride is used as the solvent when 
another solvent is not specified. The extract is dried and concentrated, and 
then treated using a cleanup method, or analyzed directJy by the appropriAte 
measurement technique. 

5W3550 - Sonjcation Extract jon is a procedure for extracting nonvola
tile and semivolatile organic compounds from solids such as soils and sludges. 
The sonication process ensures intimate contact of the sample matrix with the 
extraction solvent. 

A weighed sample of the solid waste is mixed with the extraction 
media, then dispersed into the solvent using sonication. The extract is then 
dried with anhydrous sodium sulfate and concentrated With a Kudema-Danish 
apparatus. The resulting solution may then be cleaned up or analyzed directly 
using the appropriate technique. Methylene chloride is typically used as the 
solvent, although other solvents may be used for specific analytical 
applications. 

SW3580 - Waste DUytjon is a solvent dilution of a non-aqueous waste 
sample prior to cleanup and/or analysis. It is designed for wastes that may 
contain organic chemicals at a level greater than 20,000 ug/Kg, and that are 
soluble in the dilution solvent. 

PACE, Inc. 
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SWS03Q .. Purg~-and-Trap Sample Introduction Met .. ,~.d is used to 
determine the CC)Dcen:- ;"tion of volatile organic compounds ... , a variety of 
liquid and solid waste matrices. It is based upon a purge and trap gas 
chromatographic procedure. The method is applicable to nearly all types of 
samples, including aqueous sludges, caustic liquors, acid liquors, waste 

solvents, oily wastes, water, mousses, tars, fibrous wastes, polymeric emulsions, 
filter cases, spent carbons, spent catalysts, soils and sediments. The success 
of this method depends on the level of interferences in the sample; results 
may----- ----- -'--- .- .'-- ._-- ._.: .. 1.111 .... ""t! l'nmnl .. ntv nf matrices of solid waste vuy UUI;; LU W~ 1G1l'''' .... AI .... ..,._~.1 -- --r._- 'J -- ------ -- ----- ____ _ 

samples. 

A portion of the solid sample is dispersed in methanol to dissolve the 
volatile organic constituents. A portion oche methanol solution is combined 
with water in a purging chamber. An inen gas is then bubbled through the 
solution at ambient temperature to transfer the volatile components to the 
vapor phase. The vapor is swept through a sorbent column where the volatile 
components are trapped. After purging is completed, the sorbent column is 
heated and backflushed with inen gas to desorb the components onto a gas 
chromatographic column. For Methods 8020 and 8030, drying of the trap for 
four minutes under helium flow is required. The gas chromatographic column 
is heated to elute the compo~ents which are detected. by the appropriate 
detector (Methods 8010, 8020, 8030, 8240). 

PACE, Inc. 
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SW3050. Acid Dieeman for Solid$. Sediments· and SInd"s for Metals 
Determinations is applicable to the preparation of sediment, sludge, and soil 
samples for metals analysis by flame (FLAA) or furnace (GFAA) atomic 
absorption spectrophotometry or by inductively coupled argon plasma 
emission spectroscopy (ICPES). Laboratories are to digest solid samples for 
metals analysis by either Method 3050 or 3050R, dependent upon which 
analytcs arc of interest. 

A 1 g (wet weight) sample is treated and digested in nitric acid and 
hydrogen peroxide. The digestate is then refluxed with nitric or hydrochloric 
acid, depending on the type of analysis to be performed. When using HCl as 
the final refluxing acid, do not boil because antimony is volatile and easily 
lost. A separate sample is dried for a total solids and/or percent moisture 
determination. 

Some sludge samples can contain diverse matrix types, which may 
present specific analytical problems. Spiked samples and any relevant 
standard reference material should be processed as an aid in determining 
whether Method 3050 is applicable to a given waste. 

SW1311 • Toxicity Cbaracteristic Leacbine Procedure is employed to 
determine whether a waste exhibits u~e t~ciri leaching character.stics. The 
procedure includes a leading extraction for semivolatiles and metals and a 
zero-beadspace extraction for volatile components. 

SW3020 • Acid Dieestion for Metals prepares waste samples for total 
metals determination by graphite furnace AA spectroscopy. The samples are 
vigorously digested with nitric acid followed by dilution with nitric acid. 

PACE, Inc. 
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This method is an acid digestion procedure used for preparation of 
waste samples for metals analysis. The digested samples can be analyzed for 
total rec:overable and dissolved metals determination by graphite furnace 
(GFAA) atomic absorption spectrophotometry. 

For analysis of total recoverable metals, the entire sample is acidified 
at collection time with nitric (HN03) acid At the time of analysis, the sample 
is heated with acid and reduced to a specific volume. The sample must not 
be boiled because antimony is volatile and easily lost The digestate is then 
filtered and diluted to the desired concentration for analysis. 

For analysis of dissolved metals, the samples are filtered through a 0.5 
um filter immediately upon collection, and acidified with nitric (HN03) acid. 
For analysis, the sample is heated with acid and reduced in volume. The 
digestate is again filtered (if necessary) and diluted to volume. 

SW301Q - Acid Di&estjon for Metals prepares waste samples for total 
metal determination by flame AA and ICPES. The samples are vigorously 
digested with nitric acid followed by dilution with hydrochloric acid. 

This method is an acid digestion procedure used for preparation of 
"'8Ste samples for metals analysis. The digested samples can be analyzed for 
total recoverable and dissolved metals determination by either flame atomic 
absorption spectrophotometry (FlAA) or inductively coupled argon plasma 
emission spectroscopy (ICPES). 

For analysis of total recoverable metals, the entire sample is acidified 
at collection ti!ne with !'lime (HN03) acid. At the time of analysis, the sample 
is heated with acid and reduced to a specific volume. The sample must not 
be boiled because antimony is volatile and easily lost. The digestate is then 
filtered and diluted to the desired concentration for analysis. 

PACE, Inc. 
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For analysis of dissolved metals, the samples are filtered through a 05 
um filter immediately upon collection, and acidified with nitric (HN03) acid. 
For analysis, the sample is heated with acid and reduced in volume. The 
digestate is again filtered (if necessary) and diluted to volume. 

8.3 Orpnlc Anatvt'cal Procedures and Calibration 

8.31 Gas Chromatography Analytical Methods 

601I5W8OlQ - Halogenated Volatile O[nnics USC the purge and trap 
method 5030. An inert gas is bubbled through a water matrix to transfer the 
volatile halocarbons from the liquid to the vapor phase. Halocarbons are 
removed from the inert gas by passing it through a sorbent trap which is then 
backflushed into a gas chromatographic column with an electrolytic 
conductivity detector to separate and quantify the compounds of interest. 
Medium level soil samples are analyzed by extraction of 4 gm of the sample 
with 10 mls of methanol and diluting to 5-10 mI of reagent water. Low level 
soil samples may be analyzed by weighing 1 gm of sample directly into the 
purge and trap device. 

The methods provide for the use of a second gas chromatographic 
column of dissimilar phase to resolve compounds of interest from 
interferences that may occur. All instruments are configured for simultaneous 
second column confirmation for this luethod. All hits reported must be 
present on both columns within the specified retention time window in order 
to be reported. 

PACE, Inc. 
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Qtljbration • CalIbration standards are prepared at five concentration 
levels in reagent water by dilution of stock standards. Optionally, only three 
standards may be used for reponillg under method 601. The average 
calIbration factor is ac:c:cptable as a quantitation column if the RSD does not 
exceed 20% (maximum 30% for selected analytes), otherwise the column may 
be. used only for confirmation pwposes. The initial calIbration mean 
retention time is used to define the target retention time window for the 
identification of each analyte. The initial calIbration mean response factor is 
used to quantitate subsequent samples. 

A continuing calibration is performed every 10 sample runs at the 
concentration equal to the mid-point of the initial calibration. The continuing 
calibration is acceptable for a quanititation column if the retention time of an 
analyte falls within the window established by the initial calIbrationm and the 
difference of the continuing calIbration response factor from the inital the 
initial cahbration mean response factor is not more than 15%. "T'L _ 

JOC 

continuing valibration is acceptable for a confirmation column if the retention 
time of an analyte falls within the window estabished by the initial calibration, 
and the difference of the continuing response factor from the initial 
calIbration mean response factor is not more than 20%. 

CAPHS-Totai Petrojeum Hydrocarbons - Gasoline, diesel, jet fuel, 
kerosene, motor oil and other similar petroleum hydrocarbons are analyzed 
by a modified 8015 Samples are extracted via standard EPA method 3510 or 
3550 and analyzed on a gas chromatograph equipped with a capillary or 
megabore column and a FlO detector, although this gives qualitative data 
only. 

PACE, Inc. 
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602/SWB02O - Aromatic Volatile Orpnjcs in water and soil samples 
are analyzed using Methods 602 and 8020. These methods, are also known 
as BTEX, since the compounds of interest include benzene, toluene, and 
xylene. These are purge and trap gas chromatographic methods. An inen gas 
is bubbled through a water matrix to transfer the volatile aromatic hydrocar
bons from the liquid to the \-apor phase. The aromatics are remO";ed from 
the inen gas by passing it through a sorbent trap which is then backflusbed 
into a gas chromatographic column with a photoionization detector to 
separate and quantify the compounds of interest. Medium level soil samples 
are analyzed by extraction of 4 gm of the sample with 10 ml of methanol and 
diluting to 5-10 ml of reagent water. Low level soil samples may be analyzed 
by weighing 1 gm of sample directly into the purge and trap device. 

The methods provide for a second chromatographic column of dis
similar phase to resolve compounds of interest from interferences that may 
occur. All instruments are configured for simultaneous second column 
confirmation for this method. All hits reponed must be present on both 
columns within the specified retention time window in order to be reponed. 

Caljbration - Calibration standards are prepared at five (for 8010) 
concentration levels in reagent water by. dilution of stock standards. 
Optionally, only thr~e standards may be used for reponing under method 602. 
Tne average caHbration factor is acceptable as a quantitation column if the 
RSD does not exceed 20% (maximum 30% for selected analytes), otherwise 
the column may be used only for confirmation purposes. The initial 
calibration mean retention time is used to define the target retention time 
window for the identification of each analyte. The initial calibration mean 
response factor is used to quantitate subsequent samples. 

A continuing calibration is performed every 10 sample runs at the 
concentration equal to the mid-point of the initial calibration. The continuing 
calibration is acceptable for a quanititation column if the retention time of an 
analyte falls within the window established by the initial calibrationm and the 

PACE, Inc. 
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difference of the continuing cahbration response factor from the inital the 
initial cahbration mean response factor is not more than 15%. The 
continuing vahbtation is acceptable for a confirmation column if the retention 
time of an analyte falls within the window estabished by the initial cahbrat. '0, 

and the difference of the continuing response factor from the initial 
cahbration. mean response factor is not more than 20%. 

604/SW804Q - Phenols involve acidification of the sample and 
extraction of the phenols with methylene chloride. The phenols are separated 
and quantified by gas chromatograpby with flame ionization detection. 

PACE, Inc. 
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The method provides for a second gas chromatographic column of 
dissimjlar phase to resolve compounds of interest from interferences that may 
occur. All instruments are configured for simultaneous second column 
confirmation for this method. All hits reported must be present on both 
columns within the specified retention time window in order to be reported. 

Otljbration - Calibration standards are prepared at five concentration 
levels in a reagent by dilution of stock standards. Optionally, only three 
standards may be used for reporting under method 604. The average 
calibration factor is acceptable as a quantitation column if the RSD does not 
exceed 20% (maximum 30% for selected analytes), otherwise the column may 
be used only for confirmation purposes. The initial calibration mean 
retention time is used to define the target retention time window ior the 
identification of each analyte. The initial calibration mean response factor is 
used to quantitate subsequent samples. 

A continuing calibration is performed every 10 sample runs at the 
concentration equal to the tnid-point of the initial calibration. The continuing 
calibration is acceptable for a quanititation column if the retention time of an 
analyte falls within the window established by the initial calibrationm and the 
difference of the continuing calibration response factor from the inital the 
initial calibration mean response factor is not more than 15%. The 
continuing valibraticin is acceptabie for a confirmation coiumn if the retention 
time of an analyte falls within the window estabished by the initial calibration, 
and the difference of the continuing response factor from the initial 
calibration mean response factor is not more than 20%. 

SW8140 - use the purge and trap method 5030. An inert gas is 
bubbled through a water matrix to transfer the volatile halocarbons from the 
liquid to the vapor phase. Halocarbons are removed from the inert gas by 
passing it through a sorbent trap which is then backflushed into a gas 

PACE, Inc. 
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chromatographic column with an electrolytic conductivity detector to separate 
and quantify the compounds of interest. Medium level soil samples are 
analyzed by extraction of 4 gm of the sample with 10 mls of methanol and 
diluting to S·10 ml of reagent water. Low level soil samples may be analyzed 
. by weighinl! 1 gm of sample direc:tly into the purge and trap device. 

The methods provide for the use of a second gas chromatographic 
column of dissimilar phase to resolve £OmpoUDds of interest from 
interferences that may occur. All instruments are configured for simultaneous 
second column confirmation· for this method. All hits reported must be 
present on both columns within the specified retention time window in order 
to be reponed. 



Sec:tioD 8 
RCYiaioD S 
Sqmnbcr 1, i994 
",13of36 

Calihmtion - CalIbration standards are prepared at five concentration 
·ieveis in reagent water by dilution of stock standards. Optionally, only three 
standards may be used for reporting under method SW8140. The average 
cahbration factor is acceptable as a quantitation column if the RSD does not 
exceed 20% (maximum 30% for selected analytes), otherwise the column may 
be used only for confirmation purposes. The initial cah'bration mean 
retention time is used to define the target retention time window for the 
identification of each analyte. The initial cah'bration mean response factor is 
used to quantitate subsequent samples. 

A continuing calibration is performed every 10 sample runs at the 
concentration equal to the mid-point of the initial cahbration. The contimdng 
calibration is acceptable for a quanititation column if the retention time of an 
analyte falls within the window established by the initial calibrationm and the 
difference of the continuing calibration response factor from the inital the 
initial calibration mean response factor is not more than 15%. The 
continuing vaIibration is acceptable for a confirmation column if the retention 
time of an analyte falls within the window estabished by the initial calibration, 
and the difference of the continuing response factor from the initial 
calibration mean response factor is not more than 20%. 

615/SW8150· Chlorinated Herbicides is a gas chromatographic (GC) 
method for determining certain chlorinated acid herbicides. Spiked samples 
are used to verify the applicability of the chosen extraction technique to each 
new sample type. The esters are hydrolyzed with potassium hydroxide, and 
extraneous organic material is removed by a solvent wash. After acidification, 
the acids are extracted with solvent and converted to their methyl esters using 
diazomethane as the derivatizing agent After any excess reagent is removed, 
the esters are identified by gas chromatography employing an electron capture 
detector. The results are reported as the acid equivalents. 

PACE, Inc. 
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All instruments arc configured for simultaneous second column confirmation 
for this method. All hits reported must be present on both columns within the 
specified retention time window in order to be reported. 

CpUbration - External standard quantitation method will be used to 
quantitate all herbicides. Cahbration standards are prepared at five 
concentration levels in a reagent by dilution of stock standards. Optionally, 
only three standards may be used for reporting under method 615. The 
average calIbration factor is acceptable 8!- .a quantitation column if the RSD 
does not exceed 20% (maximum 30% for selected analytes), otherwise the 
coiumn may be used only for confu-mation y.upcses. The bridal cpl~r!.tion 
mean retention time is used to define the target retention time window for the 
identification of each analyte. The initial calIbration mean response factor is 
used to quantitate subsequent samples. 

A continuinr calibration is performed every 10 sample runs at the 
concentration equal to the mid-point of the initial calIbration. The continuing 
calibration is acceptable for a quanititation column if the retention time of an 
analyte falls within the window established by the initial calIbrationm and the 
difference of the continuing calibration response factor from the inital the 
initial calibration mean response factor is not more than 15%. The 
continuing vahbration is acceptable for a confirmation column if the retention 
time of an analyte falls within the window estabished by the initial calIbration, 
and the difference of the continuing response factor from the initial 
calibration mean response factor is not more than 20%. 

608/SW8080/EPA SOW - Qr&anocbjorine Pesticides and PCPs are 
analyzed by following SW-846, Method 8080, 3rd Ed. with EPA CLP 
modifications or by strict EPA CLP, depending on client requirements. 
lvlethod 8080 is used to determine the concentration of va...rious organochtori..ne 
pesticides and polychlorinated biphenyls (PCBs). Prior to the use of this 
method, samples will be extracted following procedures outlined in SW-846, 
3rd Ed. Both neat and diluted liquids may be analyzed by direct injection. 

PACE, Inc. 
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The method provides for a second gas chromatographic column of 
dissimilar phase to resolve compounds of interest from interferences that may 
occur. All instruments are configured for simultaneous second column 
confirmation for this method. All hits reported must be present on both 
columns within the specified retention time window and be withing a factor 
of two in order to be reported. If analyte concentration exceeds a factor of 
two difference then interferences are suspect and flagged or narrated as such. 
Breakdown of 4,4'-DDT and endrin will aiso be monitored. Breakdown may 
not exceed 20%. 

Caljbratjon for 608/SW8Q80 - The external standard quantitation 
discussed in the method is used to quantitate all pesticides/pCBs. Calibration 
standards are prepared at five concentration levels in reagent hexane by 
dilution of stock standards. Optionally, only three standards may be used for 
reporting under method 608. The average calibration factor is acceptable as 
a quantitation column if the RSD does not exceed 20% (maximum 30% for 
selected analytes), otherwise the column may be used only for confirmation 
purposes. The initiai calibration mean retention time is used to define the 
target retention time window for the identification of each analyte. The initial 
calibration mean response factor is used to quantitate subsequent samples. 

A continuing calibration is performed every 10 sample runs at the 
concentration equal to the mid-point of the initial calibration. The continuing 
calibration is acceptable for a quanititation column if the retention time of an 
analyte falls within the window established by the initial calibrationm and the 
difference of the continuing calibration response factor from the inital the 
initial calibration mean response factor is not more than 15%. The 
continuing vaiibration is acceptabie for a confirmation colUmii if the retention 
time of an analyte falls within the window estabished by the initial calibration, 
and the difference of the continuing response factor from the initial 
calibration mean response factor is not more than 20%. 

PACE, Inc. 
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Oljbratjon fQr EPA-Q .P - Cahbration and analysis is performed 
strictly according to the requested Organic SOW. 

8.32 GCIMS AnalYtical Methods 

624 (OcP Mo(niSW824QiEPA sow -voiatDe Or,pnic;s are analyzed 
by scanning gas chromatography/mass spectrometry (GC/MS) following 
SW846 Method 8240, 3rd Edition with EPA ClP modifications or by strict 
J:'PA M P tI.l"Wllntfilur nn ,..U.nt ".m1;"_ftt_ntC! Ana 1..... tA.ft+:I:_~ft.... .._..I _ •• __ ... Y ... &&_ .... e "aa ___ ... __ , ___ AAA., __ • • --J.'" .... "' ........... ,.... ... U&& au", 

quantitation are performed using response factors and retention times 
generated from a five-point cahbration curve, relative to the closest eluting of 
three internal standards. The three internal standards are: 

o BromoclUoromethane 
o 1,4-Ditluorobenzene 
o Ch1orobenzene-ds 

Upon client request, tentatively identified compQunds may be analyzed 
and subsequently identified only when a good match is obtained between the 
unknown spectra and the library spectra. The tentatively identified compound 
is then quantitated using a responSe factor of 1.0, with respect to the closest 
eluting internal standard. 

OlibratiQD - The mass spectrometer is tuned daily and every U hours 
to give an acceptable spectrum for bromofiuorobenzene (BFB). Relative ion 
abundance criteria for BFB are given in SW846. 

PACE. Inc:. 



System performance is verified initially and after eveI)' 12 hours to 
ensure a minimum average response factor of 0.3 (0.25 for bromoform) for 
ihe folIo-wing system perfonnance check wmpounds (SPeCs): 

o Chloromethane 
o 1,1-Dichloroethane 
o Bromoform 
o 1,1,2,2-Tetrachloroethane 
o Chlorobenzene 

A S-point calIbration, used for generating response factors, is per
formed initially using 10, 25, 40, 60, and 80 ugfL standards. The relative 
standard deviation (RSO) must be less than 30 percent for the five response 
factors calculated for each of the following calibration check wmpounds 
(CCCs): 

0 1,1-0ichloroethene 
0 Chloroform 
0 1,2-0ichloropropane 
0 Toluene 
0 Ethylbenzene 
0 Vinyl chloride 

The continuing (every 12 hours) calibration check is performed, 
follo\\ing the swjstem performance check, using the cees listed above. A 
single concentration of each CCC is analyzed and a response factor calculated. 
The single-point RF for each CCC must be within 25 percent of the average 
five-point RF; otherwise, a new five-point calibration must be generated. 

PACE, I"". 
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625 (Q P ModVSW8270IEPA SOW semivolatiIe extracts are analyzed 
by gas chromatography/mass spectromettyfoIlowing SW846 Method 8270, 3rd 
Edition with EPA CLP modifications. All samples are prepared following 
extraction procedures outlined in either 62S or SW846. Identification and 
quantitatioll are performed using response factors and retention times 
generated !rom a five-point calibration curve, relative to the closest eluting of 
six internal standards. The six internal standards are: 

o 
o 
o 
o 
o 
o 

Dichlorobenzene-d. 
N"nhth .. l ..... -If 
·~-r"'-"'''''''-ua 

Acenaphthene-d1o 
Phenanthrene-d1o 
Cbrysene-d12 
Perylene-d12 

Upon client request tentatively identified compounds may be analyzed 
and are subsequently identified only when a good match is obtained between 
the unknown spectra and the library spectra. The tentatively identified 
compound is then quantitated using a response factor of 1.0, with respect to 
the closest eluting internal standard. 

Calibration - The mass spectrometer is tuned daily and every 12 hours 
to give an acceptable spectrum for DFTPP. DFTPP ion abundance criteria 
are given in SW846. . 

System performance is verified initially and after every 12 hours to 
ensure a minimum average response factor of 0.050 for the following system 
performance check compounds (SPCCs): 

o N-nitroso-di-n-propylamine 
o Hexachlorocyclopentadiene 
o 274-Dichlorophenol 
o 4-Nitrophenol 

PACE, lat. 
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A five-point calIbration, used for generating response factors, is per
formed initially using 20, SO, 80, 120, and 160 ug/L standards. The variability 
for specific ion response factors· for Method 8270 calibration check com
pounds must be less than 30 percent RSD over the range calibrated. The 
CCCs are: 

0 Phenol 
0 l,4-Dichlorobenzene 
0 2-Nitrophenol 
0 2,4-Dicblorophenol 
0 Hexacblorobutadiene 
0 4-Cbloro-3-methylphenol 
0 Acenaphthene 
0 2,4,6-Trichlorophenol 
0 N-nitroso-di-n-phenylamine 
0 Pentachlorophenol 
0 Fluoranthene 
0 Di-n-octylphthalate 
0 Benzo(a)pyrene 

A continlJing (every 12 hours) calibration check is performed, follo\\ing 
the system performance check, using the CCCS listed above. A single 
concentration of each CCC is analyzed and a response factor calculated. The 
single-point RF for each CCC must be within 30 percent of the average five
point RF; otherwise, a new five-point calibration must be generated. 

PACE, Inc. 



8.4 Inomnlc: Analytical Pmcedpm and flUbratlop 

8.41 Trace Metals AnaLWcaJ Methods 

SW6010/CLP-SQW - Metals h.v ICPES describe the simultaneous, or 
sequential, determination of elements using inductively coupled plasma atomic 
emission spectroscopy. The method measures element-cmittcd light by optical 
spcctrometty. Samples arc nebulized, and the resulting aerosol is transported 
to the piasma torch. biement specific atomic-line emission spectra arc 
produced which are dispersed by a grating spectrometer and monitored for 
intensity by photomultiplier tubes. 
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Calibration - Detailed calibration procedures for ICPES systems are 
described in SW846, 3rd Edition and the EPA SOW. A response factor i 
calculated daily for each metal based on three exposures of a calibration 
standard and calibration blank. TheRF is calculated and stored in the ICPES 
computer. Following calibration, a mid-level calibration check sample is 
analyzed; agreement between the measured value and the expected value 
must be within 10 percent for analyses to proceed. Calibration is verified by 
analyzing a QC check standard (prepared independently of calibration 
standards) every 10 samples; agreement within.±.10 percent of the expected 
value is required for all metals analyzed by ICPES. 

Metals b,y MS - SW7Q60. 7421. mo. 7841, 7470. 7471 and the CLP
~ the above methods are graphite furnace atomic absorption (GFM) 
techniques for determin"tion of a.rsenic, lead, selenium. SInd th"llium. respec
tively. Following sample digestion, an aliquot of sample i .. placed in a 
graphite tube in the furnace, evaporated to dryness, charred, and atomized. 
The metal atoms to be measured are placed in the light path of an atomic 
absorption spectrophotometer. 

PACE, Inc. 
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Method 747~ 7471 is a cold-vapor atomic absorption 'procedure for 
determining the concentration of merCUiy in waste samples. Sample 
preparation is specified in the method. Following dissolution, merCUiy in the 
sample is reduced to the elemental state and aerated from solution in a closed 
system. The merCUiy vapor passes through a cell positioned in the light path 
of an atomic absorption spectrophotometer. 

Caljbration - The calibration procedures for the graphite furnace and 
cold vapor AAS systems are described in the respective method in SW846, 3rd 
Edition and CLP-SOW. A multipoint calibration curve is generated for each 
element using a calibration blank and three upscale standards. The 
correlation coefficient for the linear regression equation must exceed 0.995 to 
be acceptable. Calibration will be verified every to samples by analyzing a 
QC check sample and calibration blank. Agreement within .±.to percent of 
the expected value is required; otherwise a new calibration curve must be 
generated. 

8.42 Water Quality Analytical Methods 

130.2 • Hardness is a measure of the capacity of water to precipitate 
soap, caused chiefly by the presence of calcium and magnesium ions. Total 
hardness is defined as the sum of the calcium and magnesium ions, expressed 
as calcium carbonate. 

In this method, the calcium and magnesium ions become complexed 
upon the addition of ethylenediamine tetraacetate (EDTA) by titration. The 
solution changes from red to blue when the ions are completely complexed. 

Calibration· The EDT A titrant is standardized daily against reagent 
calcium carbonate. A quality control check sample will be analyzed once per 
batch. 

PACE, Inc. 



150.1 - pH Method is used to measure the pH of aqueous wastes and 
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the total volume of the waste. The pH of the sample is determined 
electrometrically using either a glass electrode in combination with a 
reference potential or a combination electrode. 

Caljbration - The measuring device is cahbrated using a minimum of 
. two standard buffer solutions. The reading must be within 0.05 pH units of 

each of the buffer solution values. 

160.2 - Residue. Filterable asS) is applicable to drinking, surface and 
saline waters, domestic and industrial wastes. A well-mixed sample is filtered 
through a standard glass fiber filter. The residue retained OD the tared filter 
is dried and determined gravimetrically. 

Calibration - The analytic:~l balance must be checked daily with stan
dard weights. The balance readi.ngs must agree within 0.001 grams. 

180.1 - Turbidity is basC(;lOn a comparison of the intensity of light 
scattered by the sample under ~·.:rined conditions with the intensity of lil!ht 
scattered by a standard reference SU5pCnsion. The bighe< the intensity of sc~t
tered light, the higher the turbidity. Readings, in '<IUs arc made in a 
nephelometer designed according to specifications outlined in the method. 

Ca1jbration - A standard suspension of Formazin, prepared under 
closely defined conditions, is used to calibrate the instrument. A quality 
control check sample will be analyzed for every 20 samples; recovery must . '.~ 
within .±.1S percent of the expected value. 

310.1 - A1kaHnity An unaltered sample is titrated to an electrometri
cally determined end point of pH 45. The sample must not be filtered, 
diluted, concentrated or altered in any way. 

PACE, Inc. 
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Ca1jbratjon - The acid titrant is standardized daily against reagent 
soditim carbonate, A Quality control check sample will be analyzed once per 
20 samples; recovery must be within.±.tS percent of the expected value. 

325.3 - Cbloride provides instructions for the titrimetric determination 
of chloride using mercuric nitrate and diphenylcarbazonebromophenol 
indicators. 

Calibration - The mercuric nitrate titrant is standardized daily before 
use against sodium chloride. The titrant is checked against quality control 
samples and deemed acceptable if the recovery is within 10 percent of the 
expected value. 

33S.2/SW9010/EPA sow -Iota! and Amenable Qanide are used to 
,-t,.t ... nn;n,.. lb- ..-nn,...n+Po.+;n'l"l "I ; .... "._ ... :~ __ ... :,1 ... :- ... - .... _ .... __ ......... __ ... - --
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leachate. The methods detect inorganic cyanides that are present as either 
sample soluble salts or complex radicals. They are used to determine values 
for both total cyanide and cyanide amenable to chlorination. The cyanide, as 
hydrocyanic acid (HCN), is released by reOuxing the sample with strong acid 
and distillation of the HeN into an absorber-scrubber containing sodium 
hydroxide solution. The cyanide ion in the absorbing solution is then 
determined by automated UV colorimetry. 

Calibration - A daily calibration curve must contain a minimum of a 
blank and three standards, with a correlation coefficient greater than 0.995. 
A nn91itv rnntrnl ,.h,.,rlr c.!:I1'TInl,.. c.hl'\nl,.1 J.u. G"Ql, ........ ,I ..... ""_ • ..,/\ .. ___ 1 __ 
- - -,.----" .. _ ...... __ • _ ..... __ u . ... -.. .... 1'._ ~ •• "' .......... IV""' ~1£t""'" "".,..,J.1 .,v .,cu.ll}'l~o). 
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350,2 - Ammonia covers the determination of ammonia in drinking, 
surface, and saline waters, domestic and industrial wastes in the range of 0.01 
to 2.0 mgfL NH3 as N. This range is for photometric measurements made at 
630-660 nm in a 15 mm or 50 mm tubular flow cell. Higher concentratioDS 
can be determined by sample dilution. AIJcaHne phenol and hypochlorite 
react with ammonia to form indophenol blue that is proportional to the 
ammonia concentration. The blue color is intensified with sodium 
nitroprusside. 

Sectioa 8 
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caUbration - A calibration curve will be generated using a reagent 
blank and .three or more standards on a daily nasis. The correlation 
coefficient must exceed 0.995 for the calibration eql. ~tion. A quality control 
check sample will be analyzed for every 20 samples; recovery must be within 
.±.15 percent of the expected value. 

353.3 - Njtrate is reduced to nitrite with hydrazine sulfate and the 
nitrite (that is originally present plus reduced nitrate) is determined by 
diazotizing with sulfanilamide and coupling with N-(l-naphthyl)
ethylenedialmne dihydrO"..h!oride to form a highly colored azo dye which is 
measured colorimetrically. 

Analysis should be r.Je as soon as possible. H analysis can be made 
within 24 hOUTS, sampies sh~':lld be preserved IT, iefrigeraticn at 4°C. When 
samples must be stored for 1. . ~re than 24 hours, they should be preserved with 
2 ml of sulfuric acid (H2S04) per liter and refrigerated. 

eaJibratjon - A calibration curve will be generated using a reagent 
"lank and three or more standards on a daily basis. The correlation 
coefficient must exceed 0.995 for the calibration equation. A quality control 
check sample will be analyzed for every 20 samples; recovery must be within 
.±.15 percent of the expected value. 

PACE, Inc. 



375.4 - Sulfate is a turbidimetric method where sulfate ion is 
precipitated as a barium sulfate suspension under controlled conditions. The 
resulting turbidity is determined by a nephelometer, filter photometer or spec
trophotometer, and compared to a curve prepared from standard sulfate 
solutions. 

SectiOD 8 
Revision 5 
Sqmnbcr i. iw4 
P.25o£36 

Caljbration - A cahbration curve will be generated using a reagent 
blank and three or more standard sulfate solutions made from sulfuric acid. 
The correlation coefficient must exceed 0.995 for the calibration equation. A 
quality controi check sampie will be anaiyzed at a frequency oi iO percent; 
recovery must be within .±.10 percent of the expected value. 

PACE, Inc. 



E.,ame~I' 
Bromodich1oromethane 
Bromoform 

·Carbon tetrachloride 
Ch1orobenzene 
Chloroform 
Dibromoch1oromethane 
l,2-Dich1orobenzene 
l,3-Dich1orobenzene 
l,4-Dich1orobenzene 
l,l-Dich1oroethane 
l,2-Dich1oroethane 
l,l-Dich1oroethene 
trans-1,2-Dich1oroethene 
l,2-Dich1oro~ropane 
cis-1,3-Dich oropropene 
trans-1,3-Dich1oropropene 
Meth~lene Chloride 
1,1, ,2-Tetrach1oroethane 
Tetrach1oroethene 
l,l,l-Trich1oroethane 
l,l,2-Trich1oroethane 
Trichloroethene 
Trichlorof1uoromethane 

PACE, Inc. 
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~1.'itv Control Method Ob1ectiYeS 

Tabl. 8,1 

GC KethocJ sva010 

..... 
ASUII51l1l til~'iI -lila- 5g1id tII~,s.Ji ..lII!l.. 

Accuracy Precision Accuracy Precision 

'I BlSGoveal f'0'!P~5 *'"i~) (I BI"2:fI~l (I BED} '.I{~l 
47 - 172 * 1 47 - 17 * o - 50 * 13 
13 - 159 * o - 25 * 1.0 13 - 159 * 0 - 50 * 130 
43 - 143 * 0 - 25 * 1.0 43 - 143 * 0 - 50 * 130 
38 - 150 * 0 - 25 * 1.0 38 - 150 * 0 - 50 * 130 
49 - 133 * 0 - 25 * 1.0 49 - 133 * 0 - 50* 130 
24 - 191 * 0 - 25 * 1.0 24 - 191 * 0 - 50 * 130 
1 - 208 * 0 - 25 * 1.0 1 - 208 * 0 - 50 * 130 
7 - 187 * 0 - 25 * 1.0 7 - 187 * 0 - 50 * 130 

42 - 143 * 0 - 25 * 1.0 42 - 143 * 0 - 50 * 130 
47 - 132 * 0 - 25 * 1.0 47 - 132 * 0 - 50 * 130 
51 - 147 * 0 - 25 * 1.0 47 - 132 * 0 - 50 * 130 
28 - 167 * 0 - 25 *1 1.0 28 - 167 * 0 - 50 * 130 
38 - 155 * 0 - 25 *1 1.0 38 - 155 * 0 - 50 * l' 44 - 156 * 0 - 25 * 1.0 44 - 156 * 0 - 50 * 
22 - 178 * 0 - 25 * 1.0 22 - 178 * 0 - 50 * 
22 - 178 * 0 - 25 *1 1.0 22 - 128 * 0 - 50 * 130 
25 - 162 * 0 - 25 * 2.0 25 - 162 * 0 - 50 * 130 
8 - 184 * 0 - 25 *1 1.0 8 - 184 * 0 - 50 * 130 

26 - 162 * 0 - 25 * 1.0 26 - 162 * 0 - 50 * 130 
41 - 138 * 0 - 25 *1 1.0 41 - 138 * 0 - 50 * 130 
39 - 136 * 0 - 25 *1 1.0 39 - 136 * 0 - 50 * 130 
35 - 146 * 0 - 25 *1 1.0 35 - 146 * 0 - 50 * 130 
21 - 165 * 0 - 25 * 1.0 21 - 156 * 0 - 50 * 130 



Parameter 
lIenzene 

Toluene 

Ethy1benzene 

m-p-Xylene 

o-Xylene 

PACE, Inc. 
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Quality Cqntrpl Method Ob1ectives 

Tabl. 8.2 

GC Xethod SWB020 

Aqueous Matrix 
Accuracy Precision 

Solid Matrix ~ 
Accuracy Precision 

"Recoyery) (' IPP) '''filL) "RegQYIrr) "IPIl) 'mg/k~) 
62 - 155 * 0 - 25 *.5 62 - 15 * 0 - 25 * 6 

62 - 146 * 

61 - 155 * 

59 152 '* 

60 - 149 * 

o - 27 * 0.5 

o - 23 * 0.5 

o - 27 *, 1.0 

o - 25 *11.0 

62 - 146 * 

I 
61 - 155 * 

59 - 152 * 
1 60 - 149 * 

o - 27 * 65 

o - 23 * 65 

o 27 * 130 

o - ;~ *1130 



Quality Cgntrol ",tbRd Ob1.Gttyo. 

Tabl. 8,3 

GC llethad SVS040 
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MueOUl Matrix -tmL... _ ...... ~S~o~l~i~d~Maae:t~r~i~x'-= __ 
Accuracy Precision Accuracy Precision 

Matrix 

4-Chloro-3-Kethylphenol 5~ 12 * 0 - 25* 2.0 50 - 1 2 * 0 - 0* 70 

2-Chlorophenol 38 - 126 * o - 25* 

4-Nitrophenol '13 - 110 * o - 25* 

fentachlorophenol 36 - 134 * o - 25* 

Phenol 123 - 108 * o - 25* 

Denot •• _tbod QC is-ita. 

PACE, Inc. 

2.0 38 - 126 * 

5.0 13 - 110* 

5.0 36 - 134 * 

2.0 23 - 108 * 

o -
o -
o -
o -

50* 

50* 

50* 

50 * 

70 

170 

170 

70 



Parameter 
Aldrin 

gamma-BHC (Lindane) 

4,4'-DDT 

Dieldrin 

Endrin 

Heptachlor 

Denot .... thocl QC lla1ta. 
CLP-SOIl 3/tO 

PACE. Inc. 

Quality Cgntrol "'thgd Ob1eetiyes 

tabl. 8.4 

CC lIetho4 S1l8080 and CLP-SOV 
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'queou, MAtrix ...tmL.. _--:-::,S~o~l~i~d::'lMt.t~r~i~xb-==_ 
Accuracy Precision Accuracy Precision 

Matrix 

(I RPD) (I ReSoyery) 
I 40 - 120 * o - 22* 

(MBlL) 
,05 I(J4~C~3~r;)I(~ ~fl *I(mf~g) 

I 56 - 123 * o - 14* .05 46 - 127 * o - 50 * 1.7 

38 - 127 * o - 27* .10 23 - 134 * o - 50 * 3.3 
52 - 126 * o - 18* .10 31 - 134 * o - 50 * 3.3 

56 - 121 * o - 21* .10 42 - 139 * o - 38 * 3.3 
40 - 131 * o - 20*1 .05 35 - 130 * o - 31 * 1.7 



Parameter 
2,4-D 

2,4,5-TP (Silvex) 

2,4,5-T 

Denot. •• _t.bod. QC Ua1t. •. 
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Quality Control Methpd Ob1esttyes 

Tabl. 8.5 

GC •• thod SW8150 

Anu .. oUA Matrix MDL 
Accuracy Precision 

I 40 - 150 * I 0 - 25*\ 2.0 

40 - 150 * I 0 - 25* 1.7 

40 - ·150 * I 0 - 25* 2.0 

---.Solid Matrix Hatrix 
Accuracy Precision 

'a Recovery) 'a BPD) ''flleg) 
40 - 150 * \ 0 - 50 *1 2 0 

40 - 150 * 1 0 - 50 *1 40 

40 - 150 * 0 - 50 * 34 



Pargeter 
Diesel 

PACE, Inc. 
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CC lIetbod CA-DIS (.od) 
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Aqueous Matrix .JmL... _.....,._S;z:olZ.l ... iloldi!..-'Ml!a~t"'rwli.llx.....,. __ 
Accuracy Precision Accuracy Precision 

Matrix 

(t Resgyery) C' RPP) 'HIlL> 
1 40 -150 * 1 0 - 25*1 0.4 

" ResgDn) (' UP) (m8Ilcg) 



ParMeter 
1,1- D1ch1oromethane 

Trichloromethane 

Benzene 

Ch1orobenzene 

Toluene 

Denot •• _dMMI QC Ualta. 

PACE, Inc. 
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Quality Control M'thad Qb1.ctives 

Table 8 7 

QC llethocl SW8240 and eLP-SOW 

6slYl0u. tlISil:~ ...JIlL. &211.51 tliSil:f.Ji IliSiJ:f.z 
Accuracy Precision Accuracy Preci8ion 

(' Resov'ry) (' IPP) 'ffiIL> (' R,coveD ) (' UP) (pglke) 
61 - 145 * o - 14* 59 - 172 * o - 22 10 

71- 120 * o - 14* 10 62 - 137 * o - 24 10 

76 - 127 * o - 11* 10 66 - 142 * 0 - 21 10 

75 - 130 * 0 13* 10 60 133 * o - 21 10 

76 - 125 * o - 13* 10 59 - 139 * o - 21 10 



P,rapeter 
Phenol 
2-Chlorophenol 
1,4- Dichlorobenzene 
N-Nitroso-di-n-propylamine 
l,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentschlorophenol 
Pyrene 

PACE, In.c. 

Section 8 . 
Revision 4 
February I, 1993 
Page 33 of 36 

Quality CODtrol Metbod Ob1.etiYJ' 

T,bl, 8,8 

AQueous Matrix ~ _-:-::-iS~o~1~i~d~Mallfit~rOJ1~""::7~ 
Accuracy Precision Accuracy Precision 

(t ieS9Y'ry) (t UP) (MIn.> 

I 
12 - 110 * 0 - 42*\ 10 
27 - 123 * 0 - 40* 10 
36 - 97 * 0 - 28* 10 
41 - 116 * 0 - 38* 10 
39 - 98 * 
23 97 * 
46 118 * 
10 80 * 
24 .. 96 '* 
9 - 103 * 

26 - 127 * 

o - 28* 
o 42* 
o 31* 
o 50* o -aA. 

g : ~~:I 

10 
10 
10 
25 
10 
25 
10 

I 26 - 9 * 0 - 35* 3 0 

I 25 - 102 * 0 - 50* 330 
28 - 104 * 0 - 27* 330 
41 126 * 0 - 38* 330 
38 - 107 * 0 - 23* 330 
26 - 103 * 0 - 33* 330 
31 - 137 * 0 - 19* 330 
11 - 114 * 0 - 50* 800 
28 - 89 * 0 - 47* llO 
17 - 109 * 0 - 47*1 800 
35 - 142 * 0 - 36* 330 



Quality Cpntrol Metbod Ob1,ettye. 
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Jletala Jlethod SV6010. SV7060, SV7421. SV7740. SV7470. SV7841. and CLP-SOtl 

Matrix . Aqueous Matrix .JmL.... _-:-~Suoo~lJ.:idI!....lMl!a~t .. r.1x~:--_ 
Accuracy Precision Accuracy Precision 

(t Reco rv) (t RP~ ( lit) p (t R cov rv) (~ RPD) .'l1li1 II I .. v .. 
'do Aluminum 75 - 125 * - 20* 2 0.0 75 - 125 * o -

Ant1aony 75 - 125 * 0 - 20* 60.0 75 - 125* o - 20* 12.00 
Arsenic 75 - 125 * 0 - 20* 10.0 75 - 125 * o - 20* 2.00 
Barium "''' . 125 ... 0 - ?Il-k 20()'() 75 - 125 * 0 - 20* 40.00 

.~ 

Cadmium 75 - 125 * 0 - 20.1 5.0 75 - 125 * o - 20* 1.00 
Calcium 75 - 125 * 0 - 20* 5000.0 75 - 125 * o - 20* 1,000.00 
Chromium 75 - 125 * 0 - 20* 10.0 75 - 125 * o - 20* 2.00 
Cobalt 75 - 125 * 0 - 20* 50.0 75 - 125 * o - 20* 10.00 
f'_ .. , __ " 75 - 125 * 0 - 20* 25.0 75 - 125 * o - 20* 5.00 
""V:i'Y~~ 

I Iron 75 - 125 * 0 - 20* 100.0 75 - 125 * o - 20* 20.00 
Lead 75 - 125 * 0 - 20* 3.0 75 - 125 * o • 20* 0.60 
Magnesium 

1 
75 - 125 * 0 - 20* 5000.0 75 - 125 * o • 20* 1,000.00 

Manganese 75 - 125 * 0 - 20* 15.0 75 - 125 * o • 20* 3.00 
Mercury 75 - 125 * 0 - 20* 0.2 75 . 125 * o • 20* 0.04 
Ni ·.:kel 75 - 125 * 0 - 20* 40.0 75 - 125* o • 20* 8.00 
Pocassium 75 - 125 * 0 - 20* 5000.0 75 - 125 * o - 20* 1,000.00 
Selenium 75 - 125 * 0 - 20* 5.0 75 - 125 * o - 20* 1.00 
Silver 

I 
75 - 125 * 0 - 20* 10.0 75 . 125* o • 20* 2.00 

Sodium 75 - 125 * 0 - 20* 5000.0 75 - 125 * o - 20* 1,000.00 
Thallium 75 - 125 * I 0 - 20*1 10.0 75 - 125 * 

I 
o - 20* ~ Aft 

~.uu 

Vanadium I 75 - 125 * I 0 - 20* 50.0 75 - 125* o - 20* 10.00 
Zinc 

1 
75 - 125 * 

1 
0 - 20*1 20.0 75 - 125 * o - 20* 4.00 

!=yanide 75 - 125 * 0 - 20* 10.0 75 - 125 * 0 - 20* 0.00 

t 

PACE, Inc. 
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Matrix AqUlQUS Matrix .JmL... _-=-..ilSLl/o:a1AiidiL.,i;Ml!!al.lot .... ri .. x!>-· -:-_ 
Accuracy Precision Accuracy Precision 

Parameter 
Acidity 
Alkalinity 
BOD-5day 
Bromide 
Ch1orine-Resid 
CN-CLP 
CN-Free 
CN-'SV 
CN-TOT 
COD 
Color 
Hexavalent Chromium 
F-Distillation 
Hardness 
IgnitabiHty 
Iodide 
Moisture 
Moisture-So1v 
Ammonia-Dist 

" Recovery) 

1 

b5 - 125 * 

75 - 125 * 

75- 125 * 
75 - 125 * 
75 - 125 * 

75 - 125 * 
75 - 125 * 

175 - 125 * 
1 

h~ 125 * 
Nitrate I/J • 125 * 
Org Nitrogen 175 - 125 * 
TKN 175 - 125 * 
Odor 1 
Dissolved Oxygen 
pH 1 
Hydrolyzable Phosphorus 75 - 125 * 
Ortho Phosphorus 75 - 125 * 
Total Phosphorus 75 - 125 * 
Reactive Sulfide 75 - 125 * 
Reactive Cyanide 175 -' 125 * 
Phenols 175 - 125 * 
Oil & Grease 
Sulfate 175 - 125 * 
Sulfide 175 - 125 * 

PACE, lnct, 

"RPD) ',a.) 
o - 20*1 1 .0 o - 20* 10.0 
o - 20*1 2.0 
o - 20* 2.0 
o - 20* 0.5 I o - 20* .02 
o - 20* .031 o - 20* .02 
o - 20* .02 
o - 20* 10.0 
o - 20* 5.0 
o - 20* .5 
o - 20* .1 
o - 20* 10.0 

g : ~g:1 ro 
o - 20* NA 
o - 20*1 NA 

g : ~EI :g~ 
o - 20* .05 
o - 20*1 1.0 o 20* .05 
o 20*1 NA 
o - 20*1 .01 
o - 20*1 .05 o - 20* .05 
o - 20*1 1.0 
o - 20*1 .02 
o - 20*1 .05 o 20* 5.0 
o - 20*1 1.0 
o - 20*1 1.0 

" Recoyery) 

75 - 125 * 

75 - 125 * 

75 - 125 * 
75 - 125 * 

75 - 125 * 
75 . 125 * 
75 - 125 * 
75 - 125 * 

75 - 125 * 
75 - 125 * 
75 - 125 * 
75 - 125 * 
75 - 125 * 
75 - 125 * 

75 - 125 * 
75 - 125 * 

" RPJ) o - 20* 
o - 20* 
o - 20* 
o - 20* 
o - 20* 
o - 20* 
o - 20* 
o - 20* 

o - 20* 
o - 20* 

o - 20* 
o - 20* 
o - 20* 
o - 20*1 

o - 20*1 

o - 20*1 
o - 20*1 

g : ~g:1 
o - 20* 
o - 20*1 
o - 20*1 o - 20* 
o - 20*1 o - 20* 

'mglkg) 
NA 
NA 
NA 
NA 
2.0 
1.0 
1.0 
1.0 
1.0 
NA 
NA 
5.0 
1.2 
NA 
NA 
NA 
NA 
NA 
2.0 
1.0 
2.0 
2.0 
NA 
NA 
NA 

.1 

.1 

.1 
2.0 
1.0 
2.5 

50.0 
10 
20 

, 



p .J:amel;sU;: 
Sulfite 
TSS 
TDS 
Total Solids 
Total Volatlle Solids 
Specific Conductance 
Surfactants 
TOX 
Turbidity 
Toe 
TPH-IR 
Chloride 
lilitrite 

PACE, IDe. 

Quality Cpntrol •• ;hod Ob1,sctrca 

Tabl, 8,10 
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Aque9US Matrix ~ _-:,,::.iS~o~l~i~d~Mal1!t~r,"i~xh __ 
Accuracy Precision Accuracy Precision 

( R ~ (t RPD~ ( IL~ (Il R (Ik ~ (Il RPD~ I I&:RXID: "' ."ovea: III 11 
75 • 125 * 0·20* 2.0 NA 

0 ·20* 4.0 NA 
0 ·20* 0.2 NA 
n . 20* ,n n lOA 
v .. v.v 

I --o . 20* 10.0 NA 
o . 20* 1.0 1.0 

75 . 125 * .0 . 20* .025 NA 
o • 20* .01 NA 

I o . 20* .1 NA 
75 . 125 * o - 20* 1.0 50 - 150 * 0 - 20* 100 

r5 - 125 * 

I 
o - 20* .1 

I 
NA 

75 - 125 * o - 20* 5.0 50 - 150 * 0 . 20* NA 
75 - 125 * o - 20*1 .05 75 . 125 * 0 - 20* 1.0 



SECI10N9 

CALIBRATION PROCEDURES AND FREQUENCY 

Section 9 
IlcYisioD S 

'.10(1 

Currently. PACE, Inc. combines analytical method descriptions with the procedure 
for calibration and frequency. in the near future. in order to comply with certain state 
formats, PACE, Inc. will separate the above information to be provided in this section. 

PA(l!.lnc. 
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SECl'ION 10 

PREVENTATIVE MAINTENANCE 

Scctioa to 
RCYisioa S 
Sqmnber 1, 19!I4 
PlFt all 

The primaIy objective of a preventative maintenance program is to help ensure the 
timely and effective completion of a measurement effon. PACE, Inc.'s preventative 
maintenance program is designed to minirniu the down time of crucial sampling and/or 
analytical equipment due to expected or unexpected component failure. In implementing 
this program, efforts are focused in three primaIy areas. 

• Establishment of maintenance responsibilities if there is not a service contract. 

• Establishment of maintenance schedules for major and/or critical instrumentation 
and apparatus that are subject to wear, deterioration, or other change in operational 
characteristics without periodic maintenance. 

• Establishment of an adequate inventory of critical spare parts and equipment that 
..,L ___ l..l L _____ !1_Lt_ •• .: .. 1..:_ .. 1.. ... 1 ... 1.. __ ......... _ •• '" .... : .... : .... : .... ,,_ ...... 'ft'II.A 
:SUUUJU UII;; AYA1J"UJ~ WJU11ll LU~ IAUVJ.a.I.U11 .. " IIIII"""CM uunA&W&U .... 

10.1 Maimenance Responsibility 

Maintenance responsibilities for permanently assigned equipment are assigned to the 
respective laboratory managers. The laboratory managers then establish maintenance 
procedures and schedules for each major equipment item. Responsibilities for specific items 
may be delegated to laboratory personnel, although the laboratory managers retain 
responsibility for ensuring adherence to prescribed protocol. In most cases, this 
responsibility is passed to the manufacturer since most instruments are under service 
contracts. 



10.2 MaimeDBDce Schedules 

Section 10 
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The effectiveness of any maintenance program depends to a large extent on 
adherence to specific maintenance schedules for each major equipment item. A specific 
schedule is established for all routine maintenance activities. Other maintenance activities 
may also be identified as rcquiriug attention on an as-nccdcd basis. Manufacturers' 
recommendations provide the primaJy basis for the established maintenance schedules, and 
manufacturers' service contracts provide primaJy maintenance for many major instruments 
(e.g. GC instruments, atomic absorption spectrometers, analytical balances, etc.). All aspects 
of routine and non-routine instrument maintenance are recorded in log'-uOOks, and a logbook 
is dedicated to each instrument. . 

10.3 Spare Pans 

Along with a schedule for maintenance activities, an adequate inventory of spare 
parts is required to minimize equinment downtime. This inventory should emphasize those 
parts and supplies which: 

• are subject to frequent failure; 

• have limited useful lifetimes; 

• camiot be obtained ina timely manner should failure occur. 

Laboratory supervisors are responsible for maintaining an adequate inventory of 
necessary spare parts. 

10.4 Maintenance Contracts 

All major pieces of analytical equipment are under service contracts with the 
manufacturers. These maintenance contracts provide for preventative maintenance as well 
as spare parts inventory recommendations and service in the case of equipment failure. 

rA~inc. 



SECI10N 11 

INTERNAL QUALI1Y CONTROL 

11.0 IntroductioD 

Scctioa U 
RcYision S 
~~l,LQ!14 
P.loC7 

An internal quality control system is a set of routine internal proCedures for assuring 
that Lite data output of a measurement system meets prescribed criteria for data quality. 
Inherent and inlplied in this control function is a parallel function of measuring and defining 
the quality of the data output. A well- designed internal QC program must be capable of 
controlling and measuring the quality of the data, in terms of precision and accuracy. 
Precision reflects the influence of the inherent variability in any measurement system. 
Accuracy reflects the degree to which the measured value represents the actual or "true" 
value for a given parameter, and includes elements of both bias and precision. Accuracy 
of measurement data is related to the precision and bias of the component parts of the 
measurement system. 

Generally, internal quality control procedures may be divided into two overlapping 
categories. One category includes those procedures which are used to control data quality 
within prescribed limits of acceptability. These acceptability limits are usually related to 
data precision, accuracy, and completeness. The other category includes those procedures 
designed to provide a quantitative assessment of data quality, again in terms of precision, 
accuracy, and completeness. Some internal QC procedures, by their nature, serve both 
control and assessment functions. 

This section addresses QC procedures associated with analytical efforts. Included are 
general quality control considerations, as well as specific quality control checks which 
Drovide oni!oin!! control and assessment of data Quality. in terms of precision and accuracy. • _.... - a_ _ _ 

Quality control checks which provide the basis for quantitative control and assessment of 
data quality, along with required frequency, acceptance criteria, and corrective action, are 
discussed in detail in other sections of this QAP. Although outside the scope of this 

PACE, Inc. 
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document, a brief disnlssion of sampling OC is presented below. The use of control charts 
is discussed later in this section. 

11.1 Sampling OC 

Quality control procedures should be an integral part of eacb sampling methodology, 
and should include procedures which will ensure the collection of representative sampies 
which are free from external contamination. Although different extraction and/or analytical 
procedures will be used for the various parameters of interest, certain general quality control 
procedures are appiicabie to most sampling methods. These include the following: 

11.1.1 FieJd BJank~ 

Field blanks should be collected routinely, at a minimum frequency of 
one per 20 samples (5%). These will be sample containers Oars and vials) 
which are bandled (i.e., opened, sealed, and transported) in the same manner 
as actual sample containers. When feastble, reagent grade sand will be 
loaded into the sample contamers and submitted for analysis. A least one 
field blank will be' taken for each type of sample taken during the course of 
a specific sampling program. 

11.1.2 Matrix Spike/Matrix Spike Dyplicate 

Split samples for matrix spike and matrix spike duplicate samples 
should be collected at a frequency of 5% (1 set per 20 sampies) to provide a 
measure of method variability ti.e., total variability due to imprecision in both 
sampling and analytical procedures). At least one MS/r,'"SD sample should 
be taken for each type of sa.-nple taken over the course oi a speciJic sampling 
period. 

PACE, w. 



11.13 Chajn.gf.Custody 

Chain-of-custody forms should ac:c:ompany all samples. 

11.1.4 Oeanin~ 
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Sampling apparatus should be thoroughly cleaned between each 
sampling to prevent cross-contamination of the samples. 

In addition to these general sampling OC requirements, additiongl QC procedure.s 
should be performed as part of the analytical methods. These are discussed below in the 
following subsections. 

11.2 LaboratoO' PC 

Laboratory QC Components definitions and usages are described in Section 5. 
Dependent upon the methods performed and the requirements of the specific project, the 
appropriate QC Components, criteria· and protocols are followed by the laboratory. For 
each "project" requidng such a urJque OAP may be prepared which identifies the ~l!ifi~ 
QC information under which the laboratory will perform. 

113 Establishment of Laborat0O' Control Umits 

The laboratory has a quality control program in place designed to minimize random 
errors, monitor accuracy, monitor precision, and flag emerging systematic probiems. This 
is demonstrated through the use of Quality Action Logs and performance evaluation samples 
and the corrective actions that are implemented as a result of their findings. 

PACE, Inc. 
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Action lir:lrs for quality control samples are used to indicate variability in results due 
to systematic or assignable as opposed to random or unassignable causes. For most 
projects, the control limits and required corrective action or documentation are those set 
forth by the USEPA CLP SOW for Inorganic (7/88 or 3/90) and Organic (2/88 or 3/90) 
analyses. 

11.3.1 Qmtrols Charts 

Based upon the empirical data collected within the laboratory for each 
method, for each QC component, the QA Officer will maintain a database to 
aid in the determination of laboratory performance in terms of precision and 
accuracy, as well as determine the statistical control and warning limits. At 
a minimum, laboratory defined statistics will be prepared yearly with control 
charts. For many projects or programs needs ( e.g., NAVY, NEESA, ARMY 
C'ORPS, etc.) the specific requirements for controi charting and reponing will 
be performed by the laboratory. 

Data and Quality Control Charts are reviewed by the QA Officer as 
they are prepared, in conjunction with the appropriate laboratory department 
manager to ensure there is an understanding of the data. H there are any 
concerns or potential investigations requested they will be initiated by the QA 
Officer. 

PACE, Inc. 
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The precision of analytical laboratory data can be evaluated using (1) standard deviation, 
(2) range, (3) coefficient of variation, also known as the relative standard deviation, and (4) 
percent difference. 

(1) The standard deviation is a measure of the average distance of individual 
observations from the mean. It is usually denoted s and defined as: 

or 
r t. ~z - ¢. ~»n 

"l D·1 

In these equations, n is the sample size, 
~ is the ilb observation in the sample, and 
X is the sample mean. 

(2) The range is the largest observation in a data set minus the smallest observation in 
the data set, often denoted as R. 

(3) The coefficient of variation (CV), or relative standard deviation, is a commonly-used 
measure of variability that is adjusted for the magnitude of the values in the sample: 

CV = Standard Deviatjon x 100 
Mean 

The coefficient of variation is used most often when the size of the standard 
deviation changes with the size of the mean. When individual measurements of CV or 
standard deviation are combined (pooled) to obtain an overall measure of variability for a 
given type of analysis for measurement, the following technique may be used: 

PACE. Inc. 



Pooled CV .. 

In this equation, XI = CV of data set i (e.g. CV for one duplicate pair i); 
OFt" degrees of freedom from data set i (It; - 1); - -
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n = total number of data sets (e.g. total number of duplicate pairs); 
~ = number of data points in set i (e.g. k=2 for duplicates); and 
i = data set 1,2,3 _ n. 

(4) Relative Percent Difference (RPO) is another commonly-used measure of variability 
that is adjusted for the magnitude of the measured values. It is used only when the sample 
1'V'l'ft+a:nr ftftlu 'tuIn nM ... fttGt;nnc. Dnn tC o1vpn hv· 
~&A~ va ... ) ........... " .... ~w .... _ .. ..., ....... -...- .... 0"' .. _ .... -';. 

RPO = ..!Xl - X3) X 100 
(Xl"'±"'x2) 

2 

where Xl and X2 are duplicate sample measurement results. 

11.5 AccuraJ;y 

The accuracy of analytical laboratory data is usually presented in terms of (1) relative 
error and (2) confidence intervals at the 95% level. 

(1) Percent Relative Error = Measured value - Actual Yalue x 100% 
Actual Value 

(2) 95% Confidence Interval .. Xi I(a, n-1) 

PACE, loc. 



In this equation, X ... 
s .. 
n" 
a= 

sample mean; 
sample standard deviation; 
sample size; 
risk level (0.025 for the 95% confidence interval); 
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l(a, n-l) so value of the tabulated student's "t" distnoution for n-l degrees 
of freedom and risk level D. 

Accuracy may also be expressed as percent recovery, given by: 

% Recovery.. Measured Yalue x 100% 
Actual Value 

Percent recover is related to percent relative error by: 

% Recovery = % Relative Error + 100 

Spike recover is commonly used to determine the performance of a method: 

value of sample 
% spike recovery = + added mike value of unmiked sample 

value of spike added 

PACE, Inc. 
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Data presentation begins with processing data and continues through the review and 
reporting of analytical results. The following steps shall be used to evaluate all data: 

" 
12.1 Data RedPction 

• Initial Review - The analyst who performed the analysis shall be responsible for 
reviewing all data, calculations and results. Each item and/or calculation reviewed 
shall be marked with a checkmark and the bottom right-hand comer of each page 
is to be initialed and dated, indicating that the review of that page is complete. 

• Peer Review - For any data which are complicated and/or the analyst would like a 
secondary review, the data may be submitted to a second member of the department 
for a peer review prior to a manager review. 

• Final Review - The Laboratory Managers/Supervisors shall be responsible for 
reviewing all data for completeness and to ensure that all associated Quality Control 
data has been verified. The Managers/Supervisors shall initial and date each page 
of the analytical results. The data package is then turned into the Report Center 
Department. 

• Review of Data Reporting - In the Report Center Department, the draft data report 
is prepared and the reported results checked against the reviewed processed data so 
that transcription errors do not occur. Using the draft report, all data entries shall 
be checked. The checker is under the supervision of the Report Center Manager. 
As each item on the draft report is checked, a checkmark will be placed beside each 
correct entry. Corrections shall be made using one line through the incorrect entry, 
with the correct entry written beside it. The checker shall indicate that the 
corrections have been made by placing a second checkmark next to the correction, 
after comparing to the revised data report. The checker shall initial and date each 
page of the draft report. 

PACE, IDe. 
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• Fin!!! ,A.pprova! • Once the report is complete, the Report Center Manager will 
conduct an inspection of the entire pac:kage to assure completeness. This review is 
documented on the Report file jacket. 

In addition to the above data evaluation procedure, the Quality Assurance Officer, 
or General Manager or designate, shall review a minimum of 10% of the completed data 
packages to ensure that the da~ evaluation procedure is being followed and that 
appropriate narrative discussing the anomalies or noncomformances, and corrective actions, 
has been prepared. The cover letter or narrative shall be signed by the QA Offieer, R~pOrt 
Center Manager, or the Analytical Department Manager. 

12.2 Data Evaluation <Validation) 

As discussed Section 12.1, the review of all technical data and subsequent 
acceptance or rejection of data is based upon the speci.fic QI.uwty C.ontrol and Quality 
Assurance Criteria as contained within the methodology SOPs. Typically the QC 
components evaluated for each sample and/or sample batch include instrument calibration 
and performance method blanks, continuing calibration blanks and standards, sample 
duplicates and spikes, external lab control sample analyses, and surrogate and/or internal 
standard recoveries. The specific criteria for data acceptance, flagging, qualification, etc. 
as dermed with the method SOP utilized 

12.3 Data ReportjDI 

Tne formAt and c-ontent of a data report is dependent upon project needs, such- as 
whether or not an explanatory test is required, client or contract requirements, and 
government agency reporting formats. The PACE, Inc. Quality Assurance Program does not 
specify a report format; however, the following are applicable to data presentation. 

• nata are presented in a tabular format whenever oossible. 

• Each data package is identified with the project number and name; date of issue; and 
client name. 

PACE, Jnc. 
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• Data presentation includes: 

Sample identification number used by the PACE, Inc. laboratory and/or the 
sample identification provided to the laboratory, if different from 
identification used in the laboratory; 

Chemical parameters analyzed, reported values, and units of measurement; 

Detection limit of the analytical procedure if the reponed value is less than 
the detection limit; 

Data for a chemical parameter are reponed with consistent significant figures 
fn ... an c.SIImnlpc-....... - -- -"r"-"" 

Date sampled, date received, date prepared/extracted, date analyzed; 

Results of Quality Control sample analysis, if appropriate; 

Achieved accuracy, precision, and completeness of data, if appropriate; 

Footnotes referenced to specific data if required to explain reponed values; 

Qualifications and/or flags to the data where appropriate by either method 
used or client requirement, in accordance with the method utilized for 
analyses (Le. CLP SOW). 

• Data should be transmitted from the laboratory only upon approval of the 
Laboratory Manager or Laboratory Director if preliminary or verbal data requested. 

PACE. Inc. 
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124 Data Archival 

The purpose of the Records Management System is to standardize the organization, 
storage and retrieval of all data and documents pertinent to quality and the analytical 
process. -0 fu1fill these requirements, PArE, Inc. II.aintains a Records }y.fanagement System 
which meets the following criteria. 

• 

• 

• 

• 

• 

• 

• 

Data and documents are easily retriewble. 

Files are secure. 

Data and documents are indexed. 

A formal document inventory can be produced if required by the contract/project. 

• - .,., -.I ..:I I. '.l]ect-specmc oata oocumefiiS are I>' uupeu togetuer. 

Laboratory OperatioLIQA Documents are cross-referenced to applicable projects. 

TL: system is documented in the Quality Assurance Manual and Standard Operating 
Procedures. 

• . There is a designated "File Custodian" responsible for the Project and Lab 
Operation/QA file maintenance. 

• Specific regulatory or contractual requirements can be accommodated. 

PACE, Int. 
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Internal and external corrective action issues for data quality are addressed through 
Quality Action (QA) iogs. The funcUon of a QA log is to doaiment questions or concerns 
regarding any aspect of our laboratories operations: data, procedures, QA or QC. 

The evaluation of QA logs will provide service to our clients and allow us to clarify 
or correct any non-conformances or errors made in our operation. After the QA log bas 
been resolved for the specific instance, if the QA log investigation has uncovered a 
systematic error or a need for method procedure clarify action, a QA memorandum is issued 
by the QA office to the department managers. QA memorandums are then incorporated 
into SOP inserts or modifications in a timely manner. 

13.1 OA 1.9& TrackinB 

A corrective action issue may be raised by a client, auditor, or any PACE, Inc. 
employee. QA logs will be issued only by the QA office unless methodologies mandate re
extraction or re-digestion of a sample or sample batch. QA logs regarding these matters are 
issued by the department manager to the appropriate department manager, and the original 
is given to the QA office. 

The QA office is responsible for the management (and maintaining) of QA logs. 
each department is responsible for the resolution of a QA log. The QA office records the 
log in a computer spreadsheet to track respoI"&se time and gather information on error 
frequency. 

PACE, Inc. 
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All resolved QA logs will be returned to the QA office for final review. Once the 
QA log is reviewed and found adequate. the QA office will not the final resolution on the 
original QA log. The QA office is respoDSlble for seeing that the final resolution is carried 
out, whether it is in a report resubmission, a client phone call, or a QA memorandum. 

All changes to data or reports made after reports have been issued must be 
documented with a QA log. Reports will be re-issued or clients contacted with the consent 
of the QA officer. 

Completed QA logs will be so marked and filed in the QA office. 

13.2 Aft Tracldog 

'13.3 Coll't!et1ve Action Follow-Up 

Each month a summary of all QA logs for that month are pri.nted and reviewed by 
the QA officer and General Manager to determine if there are any systematic problems in 
the laboratory's operatior. If any furtPer investigations or changes are warranted, they will 
be initiated by the QAofucer. 

PACE, 1IIc. 
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The purpose of a Quality Assurance Audit is to pruyide an obj~~e, independent 
assessment of a measurement effort. It ensures that the laboratory's data-generating, data
gathering, and measurement activities produce reliable and useful results. 

Quality assurance audits play an important role in PACE, Inc.'s overall QAiQC 
Program. This section describes the role of the QA Auditor and the nature of quality 
assurance audits. 

14.1 Quality Assurance Auditor 

The QA Auditor is the person who desie;uS and/or performs QA perfOrmAnce and 
systems audits. Since QA audits represent, by definition, independent assessments of a 
measurement system and associated data quality, the auditor must be functionally 
independent of the measurement effon to ensure objectivity. However, the auditor must 
be familiar enough with the objectives, principles, and procedures of the measurement 
efforts to be able to perform a thorough and effective evaluation of the measurement 
system. Especially important is the ability to identify components of the system that are 
critical to overall data quality. For this reason, the audit focuses heavily upon those 
elements. 

PACE, Inc.'s organizational structure, described in Section 3, ensures the 
independence of the QA office. A QA Designee is given the responsibility for management 
and execution of audit activities. The QA Designee is responsible for designing and 
performing both technical systems and data quality audits. 
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14.2 Technical Systems Audits 

A technical systems audit is an on-site, qualitative review of the various aspects of 
a total sampling and/or analytical system. It is an assessment of overall effec:tiveness. It 
represents an objective and insightful evaluation of a set of interactive systems with respect 
to strengths, deficiencies, and potential areas of concern. TypicalJy, the audit consists of 
observations and documentation of.all aspects of the measurement effort. 

Annually, the QA Office will conduct a technical systems audit of a particular 
department. The audit will cover, but is not limited to: 

1) Sample receipt 

2) Sample (extract) storage 

3) Sample preparation and cleanup 

4) Equipment checks 

5) Instrument calibration and maintenance 

6) Sample analyses 

7) Sample disposal 

8) Logbooks 

9) SOPs pertaining to all mentioned above 

Technical Systems Audits do not answer quantitative questions about the measurement 
system. The Technical Systems Audits will be conducted at a nunimum of once yearly or 
more frequently when deemed necessmy by the QA Officer. 

PACE, Inc. 
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The purpose of audits for data quality is to assess data quality indicators. Audits for data 
quality provide information required to characterize data quality by answering questions. 
Annually, the OA office will conduct a data quality audit of a particular department. Often 
this will coincide with the department's technical systems audit. This audit will cover but 
is not limited to: 

1) Data generation 

2) Data reduction 

3) Data caicuiation 

4) Data review 

5) Data reporting 

6) Data backup 

7) Archive 

8) Training documentation 

9) SOPs pertaining to all mentioned above 

Audits of data quality answer questions of whether the data collection efforts need 
modifications, and whether the use and documentation of quality control procedures are 
adequate. Audits of data quality do not, however, answer technical questions such as .those 
concerning the operating conditions of facilities and equipment. 

PACE, Inc. 
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14.4 Post-Audit Pebriefin& 

ScctioD 14 
RevisioaS. 
Scptemba-l,
Page4of4 

Following each audit, a post-audit debriefing session is conducted. The purpose of 
thil: session is to discuss preHminary audit results with the audit participants. If the audit 
reveals a critical deficiency, an -QA Action Report- will be issued (see Section 12 of this. 
manual). The debriefing session is followed by a detailed audit report that identifies areas 
of concern and recommendations for corrective actions. These audit reports and 
documented actions will be kept in QA file. 

PACE, Inc. 
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PACE, Inc. currently participates in the U.S. EPA's Contract Laboratory Program 
(CLP) and has sustained its participation in this program since 1983. PACE, Inc. is 
currently the only active CLP participant in the Gulf Coast area. 

In addition, PACE, Inc. is routinely requested by EPA to participate in the CLP's 
Special Analytical Services (SAS) Program for both organics and inorganics. In order to 
participate in SAS, CLP labs must qualify in the areas of data quality, completeness, and on· 
time performance in the routine program. 

PACE, Inc. is also certified by the states of New Jersey, California and Connecticut. 
Florida certification has been applied for and is only awaiting the review and approval of 
our QAP. Other certifications include the Army Corps ofEIigineers and Naval Energy and 
Environmental Support Activities. 

PACE, Inc. also routinely partakes in many outside performance evaluation study, 
such as EMSL/Cincinnati Water Pollution Study and EPA CLP Quarterly Blinds. 

PACE, Inc. has submitted the resumes of its key personnel in this section of the 
Quality Assurance Plan. 

PACE. Inc. 
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EDUCATION 

PROFESSIONAL 
AFFFILIATIONS 

PROFESSIONAL 
EXPERIENCE 

HARRY J. KLANN 

Vice President, General Manager and Laboratory Director, ETC/Gulf 
South, New Orleans, LA. 

Central Michigan University, M.S., Environmental Science, graduated 
with honors; teaching assistantship; 1976. 

Michigan Technological University, B.S., Biological Science, graduated 
with honors, 1973. 

American Chemical Society 
American Society for Quality Control 

Vice President, General Manager and Laboratory 
Director, ETC/Gulf South, New Orleans, Louisiana, 1989 • present. 

Technical Marketing Specialist, Director of Quality Assurance, 
Laboratory Manager, ProductionJTechnical Services Manager, Quality 
Assurance Project Officer, Data Management Supervisor for ETC, 
1983 - 1989. 

Quality Assurance Supervisor, Laboratory Coordinator, Senior 
Field/Laboratory Scientist, Lawler, Matusky & Skelly Engineers 
IT 'l. Ie'\ 1 n..,.., 1 no., 
\LIVJ~J, ,U' II - ~"O.:>. 

Field and Laboratory Supervisor, Limnological Services at Central 
Michigan University, 1976 -1977. 

EXPERIENCE SUMMARY 

Mr. Klann is the Vice President. General Manal!er and Laboratorv Director of ETC/Gulf . ... ----------- -------- -----, ---
South. He has over sixteen years of experience in the environmental analytical field. Mr. 
Klann is responsible for directing all technical and administrative functions of the laboratory. 
He is responsible for the overall management of the laboratory and the timely production 
of technically sound data. He acts as Project Director for specific projects. 

J 
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Mr. Klann was previously the Technical Marketing Specialist for ETC ,in Edison, New 
Jersey. As such, he Was responsible for providing technical and quality assurance expertise 
and support to marketing, laboratory staff and ETC clients. This expertise and support 
included technical project preparation and/or evaluation and meeting with clients, 
consultants and regulatory personnel with regard to environmental regulations, analytical 
chemistry, quality control/assurance, laboratory operations, data defensibility and 
: !erpretSltion. 

Mr. Klann held several other positions at ETC, including Director of Quality Assurance, 
Laboratory Manager, Pi'oductionfTechnical Services Manager, Quality Assurance Project 
Officer and Data Management Supervisor. His responsibilities included developing, 
implementing and managing network's comprehensive QA/QC program, training and 
managing QA/QC department staff, meeting all applicable federal and state regulations 
and/or contract requirements and supervising technical groups and non laboratory 
production departments. 

At Lawler, Matusky & Skelly Engineers, Mr. Klann held the positions of Senior 
Field/Laboratory Scientist, Laboratory Coordinator and Q-ualitj Assuranci: Supervisor. His 
responsibilities included coordinating the performance of aquatic studies for Consumers 
Power Company's nuclear power plant site at Midland, Michigan; providing work hour and 
budget projections, review and implementation of technical procedures to improve efficiency 
and quality of analyses; and management of the QA/QC activities of all laboratory, field 
and data efforts for five laboratories. 

Early in his career, Mr. Klann supervised the technical staff for the preoperational aquatic 
assessment of Consumers Power Company's nuclear plant site for Limnological Services at 
Central Michigan University. 



PosmON 

EDUCATION 

WILLIAM R. DECKELMANN 

Client Services Manager, ETC/Gulf South, New Orleans, LA. 

Master of Science, Microbiology, 1987 
Long Island University, Brooklyn, New York 

Bacheior of Science, Bioiogy, 1981 
Harpur College, Binghamton, New York 

PROFESSIONAL Client Services Manager ETC/Gulf South, New Orleans, LA, 12/90-
EXPERIENCE Present. 

Manager of Work Group and Sample Management Environmental 
Testing and Certification Corporation, Edison, NJ. 4/87 - 12/90 

Quality Control/Assurance Supervisor, Turner Hall Corporation, 
Newburg, NY 1985 - 1987 

Quality Control Supervisor, Diagnostic Reagent Tech, Inc., Teaneck, 
NJ. 1984 - 1985 

Chemist, Becton Dickinson Immunodiagnostics, Orangeburg, N.Y. 
1981 - 1984 

EXPERIENCE SUMMARY 

Mr. Deckelmann currently manages the Client Services and Sample Management 
Departments at ETC/Gulf South. This involves extensive coordination with our clients; 
sales staff and technical personnel to ensure new business continues to flow in and quality 
sample data is produced on time. 

Prior to joining ETC/Gulf South, Mr. Deckelmann managed a Work Group and Sample 
Management Department at Environmental Testing and Certification Corporation. His 
responsibilities included project management, resolving technical issues and directing 
laboratory operations. 
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While at Turner Hall Corporation, Mr. Deckelmann performed as Quality 
Control/Assurance Supervisor which involved ensuring company regulatory compliance, site 
inspection and following QA process through completion of finished product. 

At Diagnostic Reagent Tech., Inc., his Quality Control Supervisor duties encompassed 
development of a Q.C. program for the manufacture of diagnostic products. 

As a Chemist at Becton Dickinson Immunodiagnostics, Mr. Deckelmann was responsible for 
all aspects of large scale production of Radio-immunoassay diagnostic products. 



ELAINE It.. WILD 

PosmON Quality Assurance Officer, ETC/Gulf South, New Orleans, LA. 

EDUCATION University of New Orleans, B.S .. Chemistry, 1988. 

PROFESSIONAL Quality Assurance Officer, ETC/Gulf South, New Orleans, LA, 
EXPERIENCE New Orleans, LA .. 1992 - present. 

Chemist, Gas Chromatography Group, Gulf South 
Environmental Laboratory, Inc., New Orleans, LA, 
i989 .. i992. 

Lab Technician, Water Quality Laboratory, Gulf South 
Environmental Laboratory, Inc., New Orleans, LA, 
1987 - 1988. 

EXPERIENCE SUMMARY 

As Quality Assurance Officer, Ms. Wild is responsible for the administration of the 
laboratory's QC and QA programs. These include SOP's, PE's, internal audits and QC 
samples, and our corrective action procedures. 

As a Chemist at Gulf South Environmental Laboratory, Inc., Ms. Wild was responsible for 
analyzing environmental samples using Hewlett-Packard's 5890 Gas Chromatograph. 
Additional responsibilities include requisitioning and receiving of chemical supplies and 
equipment and running gas chromatography analysis by EPA protocol on soil and waste 
water samples. 

As a Lab Technician in the Water Quality Laboratory, she was responsible for performing 
EPA approved methods for solid, sludge, waste water and drinking water parameters as 
specified by NPDES and RCRA protocols. She has also performed water quality analysis 
on various environmental matrices and for bio-monitoring facilities. 
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SHELLEY R. ANTOINE 

Manager, GC/MS Laboratory, ETC/Gulf South, New Orleans, 
Louisiana. 

BA in Biological Sciences, 
University of New Orleans, New Orleans, Louisiana, 1976. 

M.S. in Biological Sciences, University of New Orleans, New Orleans, 
Louisiana, 1984. 

Manager, GC/MS Laboratory, ETC/Gulf South, 
New Orleans, Louisiana, June, 1990-present. 

Supervisor, Volatile Organics GC/MS Laboratory, ETC/Gulf South, 
New Orleans, Louisiana, 1988-1990. 

GC/MS Operator, ETC/Gulf South, New Orleans, Louisiana, 1987-
1988. 

Ta~k Leader (Research As.sociate); C.enter for Bio-Organic Studies, 
University of New Orleans, New Orleans, Louisiana, 1980-1987. 

Research Associate, Center for Bio-Organic Studies, University of New 
Orleans, New Orleans, Louisiana, 1976-1980. 

EXPERIENCE SUM~Y 

Ms. Antoine is the GC/MS Laboratory Manager. She has a Master's of Science in Biology 
and over fifteen years of experience in gas chromatography and GC/MS. As Lab Manager, 
Ms. Antoine is resDonsible for all asDects of the GC/MS lahoratoTV oneration including 

£ .. - - - - - -, - -- -~-------., -r------ -------Q 

management of the work flow, work assignments for personnel, final data review, instrument 
maintenance and the implementation and oversite of the quality control program for the 
laboratory. She is also responsible for the recruitment and training of new analysts. 

Before coming to ETC/Gulf South, Ms. Antoine was task leader and research associate at 
the Center for Bio-Organic Studies, University of New Orleans working on a wide variety 
of programs funded by various government agencies and private industries; she was 
responsible for operation and routine maintenance of a Hewlett-Packard 5985 Ge/MS/Data 
System and performed GC/MS data treatment on a Finnigan INCOS 2000 Series Data 
System with user-prepared programs and standard Finnigan software. 
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Ms. Antoine has conducted GC and GC/MS analysis of environmental, biological, and 
industrial samples for volatile organics, petroleum hydrocarbons, chlorinated organics, 
pesticides, cblorophenols, herbicides. and priority pollutants. She developed and 
implemented clinical screening tests for volatile organics in biological samples and was 
experienced in the development and preparation of grant proposals funded by government 
and private agencies. Ms. Antoine has had numerous publications, presentations and 
technical reports over the course of her career. 
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FRANKLYN F. PIEHL, JR, 

Manager, Gas Chromatography and Organic Prep departments, 
ETC/Gulf South, New Orleans, 1.A 

B. S., Chemistry, University of Michigan, 1980. 

PROFESSIONAL. Louisiana Water Pollution Control Association 
AFFILIATIONS 

PROFESSIONAL 
EXPERIENCE 

Manager, Gas Chromatography Department, ETC/Gulf 
South, New Orleans, LA 1989 - present. 

Environmentai Laboratory Manager, SGS Controi Services, Inc., New 
Orleans, LA 1987 - 1989. 

Staff Chemist, SGS Control Services, Inc., New Orleans, LA 1985 -
1987. 

Staff Chemist, IT Analytical Services, Baton Rouge, LA 1984 - 1985. 

Chemist, Shilstone Testing Laboratory, New Orleans, LA 1980 - 1984. 

EXPERIENCE SUMMARY 

As Manager of the Gas Chromatography Department at ETC/Gulf South, Mr. Piehl 
manages the operation and maintenance of the GC instrumentation. As Organic Prep 
Manager, he is responsible for meeting hold times for samples and seeing samples are 
prepared according to prescribed procedures. He prioritizes the workload and makes work 
assignments for the laboratory analysts. He is responsible for data review and problem 
solving. He also is responsible for recruiting and supervises the training of chromatography 
and swTJple prepaIation-laboratoi"'j personnel. In addition to GC, GC/t~fS and Organic Prep 
operations, Mr. Piehl has a broad spectrum of experience in the environmental laboratory 
including water quality, metals analysis, and computer application. 

Mr. Piehl also serves as Technical Project Manager (TPM) for commercial projects that 
involve GC expertise. As TPM, he is responsible for resolving technical issues which arise, 
such as quality control excursions or changes in project scopes of work, and answers clients' 
technical questions. 

At SOS Control Services, Mr. Piehl served as supervisor for the Environmental Laboratory. 
While there he installed analytical protocols for water, soils/sludges and hazardous wastes; 
selected, purchased and installed new analytical instrumentation; designed and installed the 
Quality Assurance program; and designed the reporting formats and procedures. He also 
served as the client contact for environmental projects. 
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At IT Analytical Services, Mr. Piehl was a staff chemist in the Baton Rouge field laboratory. 
He operated tbe Finnigan GC/MS and chromatograpby instrumentation performing volatile 
organics analyses. He also participated in field sampling activities. 
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KEITII RHODE 

Department Manager, Inorganics Laboratory, ETC/Gulf South, New 
Orleans, LA. 

Master of Science, Analytical Chemistry, University of New Orleans, 
1983. 

Bachelor of Science, Chemistry, University of New Orleans, 1976. 

Inorganics Manager, inorganics Laboratory ElC/Gulf South, 
New Orleans, LA, 1992 - present. 

Manager of the General Chemistry Laboratory, EIRA, 
1991 - 1992. 

Senior Chemist, Metals Laboratory, General Engineering Laboratories, 
T"~ 100n _ 1001 ..... "'., ... "'-'''' .. "'.., ... 
Manager, Inorganics Laboratory, Gulf South Environmental 
Laboratory, New Orleans, LA, 1986 - 1990. 

Research Associate for the University of New Orleans for the Center 
for Bio-Organic Studies, Metals Task Leader, New Orleans, LA, 1983 -
1986. 

Instructor, University of New Orleans, LA, 1980 - 1983. 

Graduate Assistant, University of New Orleans, LA, 1976 - 1980. 

Research Assistant, University of New Orleans, LA 1973 - 1975. 

EXPERIENCE SUMMARY 

As Manager of the Inorganics Department, Mr. Rhode is responsible for ensuring that all 
activities in the department meet safety, quality and production requirements. He manages 
all department procedures and processes to ensure completion of all assignments and tasks 
on schedule and in compliance with established Quality requirements. Mr. Rhode is also 
responsible for maintaining SOPs for all processes in the Inorganics department. 
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While working at EIRA as the Manage: of the General Chemistry Laboratory, Mr. Rhode 
was responsible for maintaining the highest quality, efficiency, and effectiveness of the 
laboratory through strict compliance to methodologies in accordance with EIRA SOPS and 
QAPP. His responsibilities also include staffing, facilities, and budgeting within the 
Inorganics Laboratories. He was also responsible for troubleshooting, upgrading, and 
dc-Y'cloping ana lysis techniques. 

At General Engineering Laboratories, Mr. Rhode worked as a Senior Chemist in their 
Metals Lab. He was responsible for methods development and troubleshooting for ICP, 
ICP-MS, and AA with emphasis on environmentai applications. 

From 1986 to 1990 Mr. Rhode was employed by Gulf South Environmental Laboratory, Inc. 
as the Inontanics Manager. rie was responsible for all aspects of the Inorganics department 
from scheduling of work to data review and technical reporting. ExtenSive knoWledge of 
EPA CLP Inorganic Protocols, RCRA and NPDES regulations was obtained, as well as 
experience in AA, Graphite Furnace AA, DCP, ICP and CIP-MS. 

As a Research Associate for the University of New Orleans, Mr. Rhode was responsible for 
the preparation and analyses of environmental and biological samples for trace metals by 
atomic absorption spectroscopy. He has had extensive experience with gas chromatography. 

While still attending school, Mr. Rhode held various positions at the University of New 
Orleans in the Chemistry Department. He has gained practical experience working as a 
Research Assistant, Graduate Assistant, and Instructor. 
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DARRYL F. MELANCON 

Systems Administrator, Systems Department, ETC/Gulf South, New 
Orleans, l.A. 

University of New Orleans, Bachelor of Science, Computer Science 
Caildidate. 

PROFESSIONAL Systems Administrator, Systems Department, ETC/Gulf South, New . 
. EXPERIENCE Orleans, LA, 1990 - present. . 

Systems Administrator, Systems Department, Gulf South 
Environmental Laboratory, Inc., 1988 - 1990. 

Systems Administrator, Analytical Chemistry Department, Gulf 
South Research Institute, New Orleans, LA 1987 - 1988. 

Meterological Technician, United States Navy, 1976 - 1980. 

EXPERIENCE SUMMARY 

As the Systems Administrator, Mr. Melancon is responsible for the installation, 
implementation and modification of several different software packages wuch as: UNIX, 
ORACLE, Formaster, Telecations, WordPerfect, Lotus1-2-3, Harvard and Freelance 
Graphics. 

While in the U.S. Navy as a Meteorological Technician, he was an operator of the 
National Environmental Data Systems (NEDS) and telecommunication equipment. Also 
his responsibilities entailed hourly weather observation and flight pilot weather reporting. 
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· FAYECLESI 

Accountant, Accounting Department, ETC/Gulf South, New 
Orleans, LA 

Louisiana State University, B.S. Accounting, 1984 

Accountant, Accounting Department, ETC/Gulf South, 
New Orleans, LA, 1988-present. 

Accounting Supervisor, American Bank and Trust Company, 
New Orleans, LA~ 1987-1988. 

Investment Accountant, American Bank and Trust Company, 
New Orleans, LA, 1987. 

Accountant, American Bank and Trust Company, New Orleans, 
LA, 1986-1987. 

EXPERIENCE SUMMARY 

Ms. Clesi is employed by ETC/Gulf South, as an Accountant in the Accounting Department 
She is respon..sible for processing purcha.~e orders, accounts payable lind acconnts receivable. 
Additional duties consist of preparing daily and weekly invoice/login reports for the General 
Manager. 

At American Bank and Trust Company, Ms. Ciesi heia various positions that assisted her 
in becoming Accounting Supervisor for the company. She was responsible for supervising 
accounts and completing various projects such as cash flow projections. Ms. C1esi also 
assisted the Vice President of Finance in developing and implementing a micro-computer 
based cost accounting program to allocate overhead costs to all revenue centers. -
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The PACE Incorporated (PACE) laboratory in New Jersey (formerly ETCjEdison) has provided 
high quality analytical and data management services to major industrial corporations, waste 
disposal firms and governmental agencies since 1981. The laboratory's specialized services are 
directed at the accurate measurement of col!taminants in water, soils and sediments, and hazardous 
wastes. Laboratory services have been developed in direct response to regulations written and 
enforced by federal and state environmentai agencies. Tne iaboratory has historically performed 
special project investigations that have enhanced its competence and versatility in the field of 
analytical chemistry. 

PACE's New Jersey Laboratory (PACE/NJ) is part of the new PACb system oi environmentai 
testing facilities. The system, currently consisting of eighteen regional laboratories nationwide, has 
extensive analytical capacity, capability and expertise. The PACE headquarters is located in 
Minneapolis. Minnesota. Figure 1.1 includes all current PACE locations. This written quality 
assurance plan documents the procedures used to manage custody elements and analytical 
processes at PACE/NJ, and is consistent with the level of quality and integrity represented by the 
PACE organization. 

This quality assurance plan has been prepared to conform in content with the USEPA QAMS-
005/80, "Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans", 
December 29, 1980. QAMS-OOS/80 includes a section titled Project Description. In this document, 
the laboratory policy statement replaces specific project description information. The tables and 
figures referenced throughout the document are found in the appendix. The appendices of project 
specific quality assurance documents may include additional elements or information. 

This document describes on20in2 laboratory operations for routine analyses performed at 
PACE/NJ. As such, the material Contained Within is subject to change. Changes may be based 
on specific project requirements or procedural system modifications geared towards operational 
process and quality improvements. This document is reviewed and updated on a minimum yearly 
ba~is. 

Because of the variability of samples and matrices, it is not unusual to find that the performance 
wTiteria of a particular method is unachievable on particular samples. In such circumstances, any 
method or criteria modification will be noted in each final report. 
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PACE/NJ is committed to meeting the quality standards of the regulatory environmental 
laboratory industry and the regulated community. PACE/NJ's objective is to consistently produce 
analytical data which is of known quality and meets the quality objectives of the methods and the 
data user. This will enable the data user to make rational, confident, cost effective decisions on 
the assessment and resolution of environmental problems. 

Laboraton Ethics 

P ACE/NJ has a written ethical code that all employees are required to adhere to. The code 
describes the high scientific and personal standards necessary to ethically conduct business in the 
industry. PACE/NJ policy requires that all employees sign an ethical conduct agreement (Figure 
3.1), binding them to the principals of the code. The laboratory's Code of Ethics is presented 
below. 

Code of Ethics 

PACE/NJ provides analytical chemistry services on environmental matters to the regulated 
community. The data the company produces provides the foundation for determining the 
risk presented by a chemical pollutant to human health and the environment. The 
environmental laboratory business is dependent upon the accurate portrayal of 
environ_mental chemistry data. The process is reliant upon a high level of scientific and 
personal ethics. Accordingly, PACE/NJ has adapted the following ethical code to which 
each employee is expected to adhere. 

o To search for scientific truths by use of the scientific method. 

o To be faithful and incorruptible, respecting confidence, advising 
honesty. 

o To maintain professional integrity as an individual. 

o To place the public welfare above any considerations of self-interest 
. . n ... t • recognIzIng an_ responuLng _0 comrnuruty concerns. 

o To present services in a confidential, honest, and forthright manner. 

o To produce results that are accurate and defensible. 

o To comply with all pertinent federal, state and local laws and 
regulations as it relates to his or her practice. 

o To provide employees with guidelines and an understanding of the 
ethical and quality standards required to work in this industry. 
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The PACE/NJ organizational structure (Figure 4.1) allows close, coordinated interactions and 
promotes the common goals of successful project management and quality data. PACE/NJ's 
quality assurance group is independent of laboratory operations. Each individual in the PACE/NJ 
organization is responsible for their product or the service they perform. Analysts and technicians 
who handle samples or analytical data have the following minimum responsibilities. 

o Performs the expected services and methodologies. 

o Performs the quality requirements of their tasks. 

l) Takes the corrective actions described in the analytical methods or protocols when the quality 
control specifications are not met. 

o Accurately communicates any sample or quality problems to responsible management 
personnel. 

o Ensures that sample custody is maintained. 

o Adheres to the P ACE/NJ Code of Ethics. 

Pm! ..... O~anization 

Projects at P ACE/NJ are monitored by project teams selected prior to project initiation. The 
teams consist of representatives from the laboratory operations, quality assurance and marketing 
st"ff. The go" 1 is to set up and monitor the project to meet client needs. Figure 4.2 presents the 
key individuals on the PACE/NJ project team. The minimum responsibilities for key project 
personnel are as follows. 

A I"l"'nnnt ~ypl"11tivp ',,"'yuu. +e:yy"tt. X 

Supports client regulatory programs. 

o Coodinates pre-project meetings. 

o Establishes contractual terms and conditions. 

o Provides oversite of the project. 

o Communicates the client's quality needs. 

Project Mana~er 

o Serves as primary client contact for the project. 

o Provides advisory consultation to clients on regulatory and technical issues. 
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o Attends pre-project and project progress meetings; assists in client or project audits. 

o Defines project scope through detailed documentation of client and project quality and 
technical requirements. 

o Communicates the client and project quality and technical requirements to laboratory 
personnel; iIIiplements the project 

o Coordinates fiek' activities with sample management personnel to ensure proper delivery of 
shipping contair:: ;"S, sample bottles, etc. 

o Tracks and manages the project through the laboratory. 
o Updates the client on nonconformances and responds to requests for information. 

o Coordinates technical report generation to ensure client commitments are achieved. 

OJ!erations Mana~er 

o Provides supervision of laboratory operations. 

o Implements the laboratory quality assurance plan. 

o Ensures proper scheduling and execution of te~ting programs. 

o Assures that quality assurance and quality control criteria of analytiClil meL." ,. ...ld projects 
are satisfied 

o Assesses data quality and takes corrective action when necessary. 

o Notifies the project team of specific laboratory nonconformances and changes. 

o Approves and releases technical and data management reports. 

o Ensures that analysts and technicians maintain sample custody in the " LOry. 

o Approves project specific laboratory quality assurance plans. 

o Coordinates management of projects through technical supervisors. 

Ouality Assurance Officer: 

o Serves as the official organizational contact for quality assurance matters. Concerns may 
include, but are not limited to, quality assurance plans, standard operating procedures, 
analytical methodologies and protocols, audits, certifications, support services, and corrective 
actions. 

o Identifies and responds to quality assurance needs, assists in problem res("'",'(ion and answers 
requests for guidance, information or assistance. 
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o Provides guidance in the development of quality assurance plans. 

o Reviews, evaluates and approves written quality assurance plans. 
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o Tracks the progress of quality assurance tasks (from preplanning to data assessment) and 
consults periodically with project managers. 

o Monitors quality assurance/quality control functions and corrective actions throughout the 
laboratory facility. 

o Provides the General Manager reports of laboratory performance. 
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The PACEjNJ laboratory's quality assurance progrant has two primary aims. 
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o Ensure that the laboratory produces data which meets the quality requirements of the methods 
in use and the quality objectives of the data user. By accomplishing this objective, the data 
user will be able to employ the laboratory data for its intended use. 

o Provide management with data quality and operational performance fe~dback. Performance 
feedback data· enables management to determine if the laboratory facility is achieving the 
established quality and operational standards of the environmental laboratory industry. It 
enables P ACE/NJ to assess operational performance from a quality perspective and perform 
corrective action as necessary. 

The quality assurance objectives of the laboratory must be consistent with specifications for 
analytical services cited for projects and sampies. Tne iaooratory will perform analyt.ical services 
and support in accordance with project requirements as specified by the client. 

The data quality objectives of the laboratory are to produce complete, valid, and verifiable data. 
P ACE/NJ's goals are to execute the required methodoiogies and procedures, and to generate 
precise and accurate measurements. Tables 5.1, 5.2 and 5.3 identify the laboratory's routine 
quality control objectives. 

I 
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PACE/NJ provides shipping containers (PACE/NJ Sample ShuttletH
), custody documents, custody 

seals, sample bottles, labels, chemical preservatives for water samples, ~lue ice
w 

packs to main~ 
thermal preservation, and trip an~ field blanks. to ~pport field sampling eve~ts. Table 6:1 lists 
sample container types, preservatives and holding UIDes. PACE/NJ can proVIde shuttle pick up 
and delivery services to its clients. 

lpon receipt of the field samples at the laboratory, P ACE/NJ ensures that sample bottles are 
.naintained according to preservation rcquirements and that samplc storage conditions do not 
contributc to the prcsence of test analytes in the samples. 

PACEIN.J Shipp;n, Containers 

The PACE/NJ Sample ShuttletH was developed in 1981 by PACE/NJ staff for the transport of 
environmental samplcs from the field to the laboratory. The Sample Shuttle is a rugged carrying 
case lined with insulating polyurethane. Insulating slecves with pre-formed slots hold the sample 
bottles. The container is lockable from the outside. Chain-of-custody seals and forms, employed 
for each Shuttle packed at PACE/NJ, ensure complete documentation and provide evidence of 
unbroken custody of the Shuttle contents. The Shuttle meets or exceeds all protocol requirements 
(Le., DOT, USEPA, ASTM) for shipping. Figure 6.1 lists instructions for Sample Shuttle use and 
sampling notcs. The Shuttle is configured at the laboratory to provide the client with all of the 
sample containers needed for the analyses. 

PACE/NJ Shuttles and/or commercial coolers are utilized for projects based upon the preference 
of the client. The commercial coolers are, likewise, sealed and provide the above iisted hems for 
sampling events and custody documentation. In this document, generic references to Sample 
Shuttles will apply to commercial coolers as well. 

Preservation 

., ACE/NJ provides the required chemical preservatives for water samples and ~lue ice" packs, for 
lermal preservation at 4 + / - 2° C, in the shipping containers during the shipping process. High 

tuality reagent grade chemical preservatives are used. The ice packs are supplied at pre-frozen 
or ambient temperatures based upon the client's needs. It is the responsibility of those collecting 
the samples to properly use these materials and ensure that proper preservation techniques are 
performed and preservative requirements are met. P ACE/NJ recommends that all sample 
containers be chilled with ice after collection prior to shipment in the Sample Shuttles. 

Upon receipt of samples at the laboratory, the temperature of each Shuttle is measured and 
recorded on the chain of custody documents. Similarly, the pH of bottles to which chemical 
preservative was added is measured (with the exception of sample collected for volatile organic 
compounds), and the check recorded A disposable pipette is used to remove an aliquot of the 
sample for the pH check.. When deviations from the required chemical or thenp,al preservation 
are noted, the Technical Project Manager is notified, and clients may bec. involved with 
determining a course of action to follow. 

I 



PACE(NJ Quality Assurance Plan Doc:. QAQ0041B.ED 
Date: 09/13/94 

Section 6.0 
Revision 7 

Page 1 ofl 

Water samples for GC and GC/MS volatile aromatics determinations are monitored for pH within 
24 hours of sample log-in. The pH is initially checked by testing the contents of the sample 
bottles used during volatiles screening procedures. The remaining bottles are not opened until 
analysis, at which time the pH of each individual sample bottle used is checked. Samples that 
have an observed pH > 2 upon initial monitoring are scheduled for analysis with a shortened 
hold time of 7 days from sampling. The portion of sample used for the analytical determination 
is removed from the vial prior to checking the sample pH. Sample pH measurements are 
recorded ot' laboratory'Ionicles as they are taken. 

Sample Bottles 

PACEjNJ ;-Jvides pre-cleaned sampie bottles in the shipping c 
Used samp)' bottles are never reused by the laboratory. Vend( 
or equivaicu, bottles can be provided as projects necessitate. !.abc 
procedures for commor- ':sed bottles are as follows. 

~ainers fc· . -· .... Ie collection. 
~parec 200n!, 300n! 
{ c1earul<6 and preparation 

Bottle Caps: Teflon linell. New caps are rinsed with deionized water, allowed to air dry in racks, 
then placed on bottles. 

Amber Glass Bottles (1 L 500 ml. 250 mI): Rinsed with de-ionized water. Baked at 200° C for 
30 minutes prior to capping and use. 

Oear Glass Vials (40 m' . r')r volatile ,.. :1'''nlW:. Te·fior: ~d sr-' .. ..,- --c:.ps are stored in 
containers prior to use. Bottles, caps III Aas are rinsed .. "_,' de-it. ,er, then baked for 
(l~U hour at 105° C in an oven used eXClUSIvely for this purpose. HYL, _ .. "ric acid preservative 
i .ded to each '':?.l used for aqueous samples. Upon client request 20 mg of sodium thiosulfate 
is added to remove residual chlorine in the sample. Bottles are capped and stored in sealed, air
tight metal containers prior to use. Bags of granulated carbon are enclo~,:' •. ~ adsorb any organic 
vapors present. 

Amber Glass Bottles (125 mB: Rinsed willi de-ionized water and air dried. Baked at 200° C for 
30 minutes prior to capping and use. 

Plastic Bottles: Bottles and caps are rinsed with deionized water and allowed to air dry in racks 
prior to capping and use. Bottles used to collect sample for the anal'" , .. ··f metals are rinsed in 
nitric acid solution. 

Coliform Bottles: All bottles used for the sampling and analysis of C01ll0rm are purchase., 
sterilized. They are received sealed and autoclaved 

Sample Receipt Schedule 

Samples are normally delivered to the PACE/NJ facility during normal business hours within one 
day following field sampling unless different arrangements are made in advance with an 
authorized P ACE/NJ representative. Shipping containers received at the laboratory on businesA 
holidays, weekends or after normal work hours will be placed in the walk-in refrigerator MI.!'" 
opened on the next regular business day unless prior arrangements are made in advance for 
day'sreceipt and log-in. 
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Areas 01 SApc;em 

The Chain of Custody in the laboratory consists of two areas of concero: 

o Receipt and Log-in of Samples; and 
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o Maintaining Intemal Custody of samples transferred throughout the laboratory. 

Samples are physical evidence and, as such, are handled at PACE/NJ according to certain 
procedural safeguards. For some types of legal proceedings, a showing to the court that the 
custodial laboratory is a secure area may be all that is required for sample data to be admitted 
as evidence. In other cases, the court may require a detailed showing of the hand-ta-hand changes 
of custody that a sample has undergone. Federal and state agencies and private sector clients may 
also require varying levels of custody documentation from the laboratory. PACE/NJ is equipped 
to provide the defined level of custody documentation necessary. 

Maintaining Cgstody by NEIC Definition 

Custody is maintained by USEPA National Enforcement Investigations Center (NEIC) definition 
when: 

o The sample is in the actual possession of the responsible person, or 

o The sample is in the responsible person/s view after being in their possession, or 

o The sample is in the responsible person/s possession and then they locked or sealed it up to 
prevent tampering, or 

o The sample is in a secure area. 

PACE IN] LaboratoD' Procedgres 

To satisfy these' P 

o The PI 

.J:ovisions, the following standard operating procedures are employed: 

.• (ory is maintained as a limited access, secured facility. 

o The b' ,,~ •• YS and parking areas around the building are patrolled on a reJ[Ular basis by a roving 
patrol supplied by the Raritan Industrial Center. - - -

o A security guard is on duty inside the building evenings on Monday through Friday. Mer his 
depa.rt>.rre through 7:00 a.rn (Monday through Friday), and on weekends and holidays, the 
building is secured and its perimeter is under electronic surveillance by a local security service. 

o Only P ACE/NJ managers are authorized and have keys to open the building during off-hours 
'"},,Ioft t'h .. mH1'I'1'1 ;r ftnt nn nntv ........................ e .......... - ~"". "" ... --"'J-
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o Employee access to the building and selected securit',!ea (including walk-in refrigerators) 
within the building is controlled by a computerized card reader employee identification system. 
Access is on a need basi~ during authorized work hours. 

o Visitors must register upon entering the lobby of the facility, and must be accompanied by 
their host at all tUnes while they are in the building. . 

o Receipt and log-in of samples is fully documented and is performe... in a cOutiolled area. 

o Samples are stored in a Sf .:re art ... 

o Walk-in refrigerators, freezers, and other primary sampie storage are~ 
times or when unattended, dependent upon the function of the unit. 

. xked at all 

o Only designated PACE/NJ personnel have access to the primary sample storage areas. 

o Samples :main in secured sample storage until removed for sample preparation or analysis. 

o The internal transfer of samples is controlled and dO:"lmented. 

PACEINJ Sample Custodi'tM 

PACE/NJ Sample Custodians are responsible to perform the followinJ!' 

o Receive '''.~Dect and record the condition of samples and shippin!; . __ .<illlers . 

• ate documents shipped with the samples. 

o Verify and record correctness of sample documentation (for example, chain of custody: seal 
is intact, chemical preservatives are added, etcetera). 

o Initiate transfer of samples to appropriate lab sections with r 
example, loglink. special instruction sheets, laboratory identificaL 

It;e7 ..: (I [ '~:!:r..':-.l.. I)n (for 
'-nbeb. :::cet: .-.. ). 

o Place sa- : appropriate storage and secure areas. 

o Control au" monitor access and storage of samples. 

Custody Usine tbe PACE/NJ Sample SbuttleD! S,ystem 

The PACE/NJ Sample ShuttieTH system e; ,lishes and maintains the integrity of contents from 
the time that the Shuttle is packed and, 'ped from PACE/NJ through shipment, sampling, 
transport, and return to PACE/NJ via its enclosed paperwork and seal system (refer to Section 
6.0). 

The laboratory initiates the custody procedure and assigns unique 
numbers to the client sampies. The PACE/NJ sample numbers Ii 
shipping, receipt and log-in procedures. Coded descriptions of the: 

S/NJ sampl. ·\tificatione 
.!li7ed dnri_ng .aboratory 
jiliJ"ed analyti'"~ .rnd support 

. , 
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services are associated with each sample number. Upon receipt each sample bottle is labelled 
with the P ACE/NJ sample number, the analysis type, the site location/facility code and chemical 
preservative, as applicable. The P ACE/NJ sample number is recorded on the ~ain of custody 
and log-in forms and is used to track the sample pathway throughout the analytical process. 

During log-in, the Sample Custodian checks the contents of the shipping containers against the 
PACE/NJ custody documents, Chain of Custody Form 1 (CC1) for single samples or Chain-of
Custody Chronicle for multiple samples (Figure 7.1-7.3), or other client ~I?plied custody records. 
Observations concerning the presence or absence of bottles or the condition of the samples, as 
received, are recorded on the custody forms. The original custody form is signed by the Sample 
Custodian, documenting sample receipt by the laboratory. Completed custody forms are placed 
into file folders identified by unique log-in codes specific for the samples. The file folders are 
transferred to report production personnel who incorporate the custody forms into the report 
packages, and assume responsibility for .proper P ACE/NJ custody records archive along with the 
sample data. 

Sample Receipt and Log-In 

The PACE/NJ employee who accepts receipt of client samples upon arrival at the laboratory is 
a designated Sample Custodian. The Sample Custodian examines both the shipping containers 
and the Chain of Custody and shipping documents. The Sample Custodian is responsible for the 
receipt and log-in operations. The custody seal and documents are examined for compliance. 
A'ly and all noncompliances are documented and the client contacted. 

Should the samples arrive before all the necessary information is received from the client 
regarding analysis, the clock will not start (days will not be counted towards turnaround) until the 
information is obtained; actual sample holding time is independent and not affected by any delay. 
Turnaround is defined as the time interval between laboratory receipt of a sampie in a condition 
suitable for the prescribed analysis and delivery of analytical results to the client 

Sa.lnple turnaround may be based upon single sample receipt at the laboratory or the receipt date 
of the last sample of a sample delivery group (SDG) received at the PACE/NJ facility. SDG is 
defined by the following, whichever is more frequent: each twenty (20) field samples received or 
each fourteen (14) day calendar period during which field samples are received following the first 
in the group. Samples may be assigned to SDGs by matrix (aqueous and soils/sediments placed 
in separate SDGs) at the discretion of the laboratory. The turnaround time is based upon the 
analytical protocol or as defined by the client. 

The PACE/NJ Shuttle or other shipping container is opened, the temperature taken, and all 
sample containers checked against the accompanying paperwork. The pH of sample aliquots 
which have been chemically preserved, except those used in volatile organics analyses, are 
monitored. The client is contacted by telephone regarding any custody problems or problems with 
the condition of the samples upon receipt at the laboratory. Receipt documentation is completed 
and an PACE/NJ sample log-in form (Figure 7.4) is generated. A log-in form reflects the 
information present in the laboratory computer system for the sample. 

The log-in form is an internal document with a unique index number designed to summarize all 
the relevant information concerning a sample's receipt and analytical requirements. It is 

I 
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circulated internally and instructs the laboratory with regards to the receipt, and the required 
analyses and reporting of the sample. The index number is referred to as the log-in or log-link 
number. Each sample bottle is labeled with its log-in number reference. 

After the samples are logged-in, the sample bottles are placed in designated areas of the cold 
storage units. The sample bottles are stored according to preselVative type and analyses in 
log-link order. Volatile organic sample bottles are stored in a separate refrigerator unit 

Wboratoo' Custody for Client Drcm OW of Samples 

Transfer of custody of the shipping containers is documented by signature of the sample custodian 
and the client or their designate (Figure 7.5). If the dient desires, the shipp;ng conts.;ners are 
opened and the samples are itemized, making all of the same notatiuls as stated above. 

The client is then given the completed sample Chain of Custody to review and approve the 
recorded information. The client signs the Chain of Custody, n:1inquishing the s.'!mples to the 
Sample Custodian. A copy of the Chain of Custody selVes as a receipt for the client if one is 
requested. The standard log-in procedures previously described follow. 

Laboratory Custody for CoolerlBu In' Carrier 

The carrier and the time of arrival at PACE/NJ is recorded on the airbill. The number of items 
on the airbill is checked with the actual number received to make sure all shipping containers 
arrived. An PACE/NJ Chain of Custody Form is created if not already provided (Figure 7.6). 
Notation is made as to whether the container is sealed and if there are any specific types of seal 
involved. 

The container is then opened, the temperature taker. . ...nd the contents (samples) are itemized. 
The following information is recorded on a Chain of Custody Form: sample point identifications, 
sample time, the condition of the samples, the volumes received and the preselVation. The 
completed custody document is signed, demonstrating acceptance of custody by the PACE/NJ 
Sample Custodian. If there is any type of custody document enclosed with the samples, this chain 
of custody is also completed, noting the above information. The standard log-in procedures 
previously described follow. 

Special Handlin, for Hj,b Hazard Samples 

If a shipping container is labeled "Caution - Hazardous Materials," or if it contains samples to 
be analyzed for extremely hazardous materials, the department supeIVisor is notified prior to log
in. The containers are opened by Sample Custodians who have successfully completed respirator 
fit-test and safety training sessions in the necessary protective equipment. The shipping containers 
are opened using all the safety measures deemed necessary by the P ACE/NJ Safety Committee 
and department supervisor. 

PACE/NJ sample receipt and log-in procedures are closely followed. The receipt of the sealed 
containers are documented on the appropriate chain of custody form. The persons authorized 
to open such containers will perform the log-in steps previously descnbed in this section. 
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Samoles are subcontracted by P ACE/NJ to approved laboratories for client required analyses that, 
for eXample, the PACE/NJ laboratory does not regularly perfOiiil. Subcox:t .. ·act laboratory custody 
is documented ~n the PACE/NJ Subcontract Chain of Custody form (FIgure 7.7). Samples are 
shipped by PACE/NJ usingoverrught carric:r services, picked up daily by tht; .subcontract 
laboratory or delivered by PACE/NJ, depending on the subcontract laboratory utilized for the 
analyses. 

Maintaining Internal Chain of Custody 

Sample custody within the P ACE/NJ facility is documented on laboratory records by the sample 
custodians and the authorized PACEfNJ personnel who take custody of the samples to perform 
the required preparation and analytical procedures. A number of internal custody records may 
exist for a sample for which multiple determinations are performed. Internal custody is 
established by the P ACE/NJ Sample Custodian. 

. Changes of custody within the laboratory are recorded on the Internal Custody Form (Figure 7.8) 
as they occur. The date and time that sample custody is assumed and relinquished is documented. 
Personnel signatures authenticate the accuracy of the information recorded on the form. The 
Appendix additionally includes P ACE/NJ Laboratory Chronicles for organic and inorganic 
preparations and analyses. The laboratory staff uses these documents (Figures 7.9 through 7.15), 
which offer further demonstration of internal custody while the samples are being worked on in 
the laboratory. 

Sample TrackinB 

The following procedures are used to track samples. Both the preparation and the analysis of I 
samples are documented through the use of Laboratory Chronicles and Internal Custody Forms 
as previously described. Computer reports are generated daily showing the status of each sample 
for aU analyses as updated by the responsible scheduler. Sample status information is accessed 
electronically through the PACE/NJ computer data base as well. 

When an analytical batch is completed, the transfer of the sample results from the analytical area 
to the technical report production area is recorded ;n a log notebook. When the technical reports 
are complete, a tracking system is utilized to mail the reports and archive them accordm.g to 
procedures identified in Section 10. 

Sample Custody After Analys;s 

The laboratory custody of a sample routinely ends with laboratory disposal. PACE/NJ's routine 
disposal of samples occurs after a minimum of thirty days from the mail date of the sample 
technical report(s). PACE/NJ retains samples for longer periods of time to comply with client or 
contract requirements, and returns remaining sample to clients at their request. At PACE/NJ's 
discretion, hazardous samples may be returned to clients. Sample disposal is addressed at greater 
length in Section 9.0, Waste Disposal. 
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Instrument calibration is a mandatory requirement of performing quantitative analytical 
methodology. The laboratory must meet the established method criteria for instrument calibration 
and cahbration verification before proceeding with sample analysis. Table 8.1 summarizes the 
laboratory's routine instrument calibration procedures, 

P ACEfNJ will meet the calibration criteria specified in the methods. The analysts will not 
continue with an analysis or accept data unless the calibration requirements have been met. 
Uitewise, when an analytical method or protocol includes the use of other instrument quality 
control procedures, such as GC/MS tuning, the analysis will not proceed unless the quality control 
criteria are met. 

Analytical Reference Standards 

PACE/NJ's analytical reference standards are foundational to the quality of the analytical 
determinations performed. Instrument calibration and calibration verification is performed at 
the method required frequency utilizing analytical reference standards that satisfy the method or 
protocol specifications. Laboratory pure water and reagent grade or higher organic solvents and 
acids are used for solutions. Proper storage and handling techniques are followed. Standards are 
not used past their expiration dates. 

Organic st'!"dards are obtained from a variety of vendors. Stock solutions or working calibration 
standards :::, !Ted from purchased neat materials or concentrated solutions. Several custom 
working stan,._ .... s are purchased with the components at the desired concentrations. PACE/NJ 
lot number designations can be used to trace reference standards to their purchased sources. 
PACE/NJ's written documentation provides in-house traceability. Percent purity traceable to 
NIST and USEP A may be available from vendors. Vendor prepared standards utilized for several 
analytical protocol are purchased as certified by USEPA Contract Laboratory Program (CLP) 
procedures and criteria for analytical reference solutions. 

Inorganic standards are obtained from vendors that ~ciJ'y traceability to NIST and USEP A 
materials. M., ;hased as solutions and diluted at the laboratory. PACE/NJ's written 
documentation ~. m-house traceability of the working reference solutions to their purchased 
.ources. Lot numbers are used for several applications. 

Both organic and inorganic standards preparations are thoroughly documented in laboratory 
notebooks or on pre-printed log sheets designated for that purpose. Preparation and expiration 
dates are indicated. The preparer signs, authenticating the laboratory entry. Recorded 
iniormation inciuDcs: the concentrated source; t...l:Ie volume or weight of the source used in the 
dilution; the final volume and concentration level of the dilution; the acid, preservative or organic 
solvents used, etcetera. Dilution factors are recorded for several applications. Cross reference to 
other sources of information may be included in the documentation scheme. The preparation 
d- tat·······L • L " • ..1 ... ,!. • .~. acumen Ion 15 retalneo oy lne lauoratorj SllUU1U It ue neeuec lor venntatlon at a later date. 

"'"""'----------------_.J 
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The laboratory utilizes accepted procedures for cleaning laboratory glassware. Cleaning 
procedures differ based on the intended use of the glassware but always include washing in 
laboratory grade phosphate-free detergents, tap water rinses followed by deionized or other 
laboratory grade water rinse, and acid or solvt'lt rinses or soaks as appropriate for the glassware's 
intended use. . 

After use, laboratory glassware is rinsed to remove contamjnants prior to being placed in the 
glassware area for cleaning. Glassware is manually or machine washed according to specifications; 
all signs of visible discoloration and/or any materials that may have been present must be 
eliminated or the glassware is discarded. Giassware may be baked at a high temperature (400° 
C) to remove any potential residuals, depending on the piece and its intended use. Glassware is 
properly stored prior to use to ensure that contamination does not occur, and is solvent or acid 
rinsed as appropriate prior to use. 

Materials Procurement and Control 

Purchasing guidelines for all materials and performance guidelines for equipment having an effect 
on data quality are established. Materials are purchased according to method specifications or 
other regulatory or contract criteria; purchase order substitutions are not permitted by the 
purchasing department without prior expressed approval by authorized operations management. 

Goocl~ and materials are visually inspected upon receipt to ensure they are the items that were 
ord- J from the vendor. Discrepancies are checked; materials that do not satisfy purity, quality 
or g, .. Je requirements are returned. Reagent lot number information are recorded on laboratory 
log sheets; clean method blanks indicate that reagents utilized for an analytical determination did 
not contribute to the presence of an analyte in a sample. 

Chemicals and reagents are stored in accordance with applicable fire and safety regulations and 
guidelines, protocol requirements and under conditions specific to the material or its use. Areas 
dedicated for chemical reagent storage are well maintained and orderly; materials maintained by 
bench personnel are expected to be inventoried and stored in a similar manner. 

The laboratory realizes the importance of proper storage and do~· -nentation procedures for both 
analytical reference standards and chemical reagents. Chemia.u and reagents arriving at the 
facilities in vendor shipments are dated upon receipt to establish their order of use and minimize 
the possibility of exceeding their useful shelf life. Ukewise, analysts and technicians are trained 
to date materials upon opening as a tracking mechanism for the material. 

Periodically, inventories are reviewed and materials are evaluated for disposal. Materials that are 
received without a manufacturer's expiration date are assessed based upon receipt and opening 
dates and the nature of the material. When contamination is traced to a reagent, the bottle or 
entire lot is removed from service. 
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PACEfNJ maintains several water purification systems within the laboratory that produce water 
of sufficient quality so as to be demonstrated acceptable for use in preparation of reagents and 
method blanks, and provided for sampling activities as field/trip/equipment/rinsate blanks. The 
same source waters that are used for ongoing laboratory analyses are provided for client use. 
Bhmlrs that are provided to clients in sample shuttles must be prepared on the day that the shuttle 
is shipped from PACEfNJ. The water is monitored daily for specific conductance. 

The PACEfNJ water purification system includes a reverse osmosis process incorporating carbon 
and deioni7inl! tanks prior to the end use. Dependent upon the use, additional prefilters, carbon 
tanks, deiomiing tanks and organic scavenger polishers may be used on the finished water. 
PACEfNJ water purification processes also include independent tank systems that are configured 
to generate a finished water suitable for its intended laboratory use. 

Waste Disposal 

PACE/NJ's waste disposal practices conform to all USEPA and NJDEPE waste handling 
requirements. The laboratory retains a RCRA Part A permit (generator only) which allows the 
laboratory to generate and store hazardous materials for a maximum of ninety days. Wastes are 
shipped to USEP A permitted and approved treatment, storage, and disposal facilities prior to 
expiration of the ninety day limit. Before engaging a waste disposal firm, PACE/NJ obtains 
copies of the firm's permits and 1111 applicable identification numbers. The firm must also provide 
certificates of insurance to demonstrate adequate liability coverage. This information is updated 
on an annual basis. 

Laboratory wastes are segregated into sever~l waC\te stream~~ Aqueous wastes are treated as a 
single stream and removed to a waste treatment plant by a bulk handler. Solid material is 
segregated into soils/sludges and solid laboratory trash (not sample related) and removed to a 
subtitle C waste facility. PCB containing wastes (samples with known amounts or sample extracts 
containing PCB.s) aie iemoved to facUities permitted to accept TSrA wa.~tes~ Samples containing 
chlorinated dioxins are isolated and returned to the client. Alternatively, they can be disposed 
through an EPA approved disposal pathway. Oil/water mixtures and waste solvents are sent to 
a USEPA approved fuel blending facility. PACE/NJ maintains records of all waste transactions 
as well as all waste contractor documentation. 
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Data reduction, validation and reporting descnbes the processes that result in the delivery of 
quantitative analytical data to the data user. These processes include calculation of ra~ data into 
final concentration units, reviewing results for accuracy and assembly of the technical report 
contents for delivery to the data user. The following descnbes procedures employed at PACE/NJ 
for translating raw analytical data into accurate, finished sample reports and data storage. 

Data Review and Process!nl Procedures 

All organic and inorganic data generated by P ACE/NJ are reviewed by designated trained 
personnel. The analysts who acquire the data are responsible for initial on-line checks for 
compliance to the analytical requirements. After a sample batch is acquired, the data review 
procedure includes data interpretation and quantitation, inspection of quality control data against 
criteria, data reduction, narrative or comments writing. and ensuring that the data package 
includes all required analytical and quality controi resuits, raw data and laboratori em-ouides. 
After review and acceptance, analytical results are entered into PACE/NJ's computerized data 
base and tabular summary tables are generated, or USEPA CLP forms are created. 

The completed .data package is transferred to a designated reviewer who performs a quality 
control audit for use of the proper methodology and detection limits, compliance to quality control 
protocol and criteria, presence and completeness of required deliverables, and accuracy of 
calculations and data quantitation. 

Data packages are then transferred to the production service personnel who review each data 
package to ensure compliance with client orders by reviewing on-line input in the P ACE/NJ 
computer tracking systetn. The laboratory data is assembled in the client's technical reports. 
Reports are reviewed for completion prior to reproduction in the copy /bind department. Figure 
10.1 gives an overall view of the general operations flow. 

Use of chec!rlil:ts ensure that all data is systematically handled and no steps are omitted. 
Checklists are reviewed, and are retained and accessible should they need to be referenced at a 
:ater date. The data and deliverables are checked and signed during processing procedures, and 
hen systematically filed by reference identification numbers. 

Technical Report Deliyerables 

Sample technical reports are prepared to include the components or level of deliverables 
requested by clients for samples or projects. P ACE/NJ's standard report includes tabular results, 
data system printouts for several analyses, chain of custody records, and, as provided to the 
laboratory, sampling time and date, as well as field location code and client sample point 
identifications. Quality control results are routinely included for several analyses. 

PACE/NJ also prepares technical reports that include full data deliverables for validation 
purposes, and lesser, abbreviated reports. Full deliverables include all raw and processed data 
applicable to the analyses performed. PACE/NJ prepares single sample technical reports or 
multi-sample report packages. The multi-sample technical reports contain results for a sample 

I 
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delivery group (SDG) or other client or laborato; jefined sample set. PACE/NJ recommends 
multi-sample reports when full deliverables packages are required. 

Data Arcblve 

Sufficient records are retained to recreate analytical events at the laboratory. Records are 
cataloged and maintained in limited access areas. Data archive and storage is managed by 
designated individuals who control the access to stored information, 

All information retained at the PACEjNJ facility is ··ored in se~red areas. All hard-copy 
information is stored on-site at the laboratory or off-site at a commercial document storage facility 
equipped with a professional security system. All electronic data is stored on-site at the laboratory 
or off-site at a commercial document storage facility equipped with a professional security system 
and a controlled environment suitable for storage of magnetic media. 

PACEjNJ reserves the right to transfer hard-copy information onto microfilm. PACE/NJ reserves 
the right to store information in hard-copy files, on magnetic media and/or microfilm. The 
information is retained and accessible for a minimum of seven years unless otherwise specified 
!~mugh a client specific contract. 

Response to Inquiries 

The P ACE/NJ laboratory recognizes the importance of its timely response to inq,. ,es regarding 
the laboratory's work for samples and projects. The laboratory will respond to inquiries as rapidly 
as possible as part of its corrective action plan. P ACE/NJ should be considered the primary 

;tact for all data inquiries when subcontract or other network laboratories are used for analyses. 
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INTERNAL QUALI1Y CONlROL CHECKS AND FREQUENCY 

The respoDSlbility for the internal analytical quality control checks rests with the laboratory 
analyst. The type, frequency and acceptance criteria of the checks performed are based upon the 
reference analytical methodology employed and client or project requirements. In cases where the 
project required method does not address these critical issues, P ACEJNJ may recommend that 
quality control protocols be established on a per method basis to meet the intended data quality 
objectives of the project. 

The following descriptions present a summary of quality control samples that are used routinely 
for P ACE/NJ projects. These data are compiled and are used both by the OA department and 
project staff to monitor data fOf S"ystematic analytJca! problems, 

Tnp Blank: Analyte free reagent grade water prepared by the laboratory, shipped in the Sample 
Shuttle, and analyzed with the samples to detect accidental or incidental contamination during 
transport. Analyzed as required for a project. One trip blank is used per shipping container. 

Field Blank: Reagent grade water provided by the laboratory that is transferred on-site to an 
additional clean sample container to evaluate the environmental or procedural effects of a 
sampling event; used to detennine if contamination occurred during field sampling. Analyzed as 
required for a project. 

EQuipment Blank (Rinsate Blank): Reagent grade water provided by the laboratory that is passed 
through sampling equipment to determine the effectiveness of the field equipment cleaning 
procedures. Analyzed as required for a project. 

Method Blank (Rea&ent Blank); A blank used to check chemical reagent or process introduced 
contamination in the laboratory. Analyzed, at minimum, at a 1:20 sample frequency or as 
required by a method if more often. . 

Quality ContrOl Spiked Blank/LaboratOlJ' Control Sample; Secondary/independent source 
standard reference materials spiked into reagent grade water or other blank material and carried 
through the entire preparation and/or analytical process to verify or demonstrate method 
performance. Analyzed, at minimum, at a 1:20 sample frequency or as required by a method if 
more often. 

SJ?iked Sample (Matrix SJ?ikc); A client sample spiked with standard reference materials and 
carried through the entire preparation and/or analytical process to evaluate sample matrix effects 
on analyte recovery and accuracy. Analyzed, at minimum, at a 1:20 sample frequency. 

Unspiked LaboratOlJ' Duplicate: A client sample which is split and carried through the entire 
prepara~o~ and/or analytical ~r~cess as a replicate sample to evaluate laboratory reproducibility 
and preCISion. Analyzed, at IDIrumum, at a 1:20 sample frequency for metals and wet chemistry 
determinations. 
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~iked LaboratOJy Duplicates (Matrix ~ike & Matrix Spike Duplicate): A client sample which 
is split, spiked with standard reference materials, and carried through the entire preparation 
and/or analytical process as a replicate sample to evaluate sample matrix effects on analyte 
recovery and accuracy as well as laboratory reproduCibility and precision. Analyzed, at minimum, 
at a 1:20 sample frequency for organics determinations. 

The foUowin& are added to field !lJ!d !WaUlY COlUroI samples for o[&anic !lJ!alyses· 

ImemaJ St!lJ!dards: Compounds that possess similar chemical and physical properties to the target 
analytes. Added to samples or extracts prior to analysis, and used as retention and response 
reference points and to verify instrument performance. Evaluated as specified in the applicable 
GC/MS analytical methods. Used for several GC determinations. 

SUUQ&ates: Compounds that possess similar chemical and physical properties to the target 
analytes. Added to each sample to check for matrix effects or other diffiClllties related to method 
application. USEPA CLP!IJ!d SW-846 recommended surrogates and recovery limits are used and 
reponed when available. 
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Internal and external performance and system audits are used to assess the laboratory's ability to 
perform and support environmentai analyses by evaluating it ag,,;nct required protocol or other 
stated objectives. Outlier values and investigative findings can result in corrective actions that are 
designed to cause improvement and prevent recurrences or lead to, for example, conformance to 
a specific future ·project's requirements. 

A performance audit is a quantitative or qualitative evaluation of analytical data produced by a 
laboratory using samples containinganalytes of interest. Performance audit samples, known also 
as proficiency or performance evaluation samples, are introduced to the laboratory as single or 
double "blinds", referring to the amount oi iniormatiofi the receiving part'f is told in advance 
about them. With single blinds, the laboratory knows that the samples are for audit purposes 
but does not know the analytes and/or the concentrations present. With double blinds, the 
laboratory does not know that the samples are audit samples. Typical performance audits provide 
the means to assess precision and accuracy, as well as analyte identification. 

A systems audit is an inspection and review of the data generation, quality control and support 
system of an analytical laboratory. This inspection and compliance review includes all activities 
related to the requirements established for the laboratory quality assurance program. Typical 
systems audit include an evaluation of the following: 

o Assessment of degree of compliance with the Quality Assurance Program including certification 
programs, SOP completeness, completeness of quality assurance project plans, assessment of 
QA documentation, data review and approval process, internal QC program, and internal 
audits; 

o Continuing compliance with corrective actions identified in a previous audit of the facility; 

o Detailed performance audits of selected analytical programs; 

o Calibration procedures and documentation; 

o Sample handling procedures including chain of custody; and 

o Experience of laboratory personnel. 

Internal Audits 

The P ACE/NJ quality assurance group conducts scheduled and unscheduled audits that are 
designed to aid in the fulfillment of quality assurance objectives within the facility. Good 
laboratory practices, safety and conformance to standard operating procedures and methodologies, 
as well as results of internal performance audit samples, are reviewed by the QA staff. Systems 
audits are scheduled on a bi-monthly basis. 

Reports may be submitted to the area managers and laboratory director when non-conformances 
are observed, or other followup is taken. The responsible area managers are· accountable for the 
timely implementation of the corrective actions. Unscheduled audits are conducted to confirm 
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that critical concerns have been addressed. Corrective actions are monitored. Iitternal audit 
reports are confidential to PACE/NJ employees. 

Extema) Audits 

Clients and regulatory agencies routinely audit the PACE/NJ facility. The audits include 
performance evaluation samples submitted as blinds or double blinds for analysis, as well as 
announced and unannounced on-site laboratory inspections. The QA staff hosts or otherwise 
participates in external systems audits, which occur frequently on an ongoing basis. The external 
audit schedule is variable based upon client and regulatory requirements. 

The laboratory participates in a number oi ongoing, scheduled performaT'ce audit activities. 
PACE/NJ participates twice yearly in both the USEPA Water Supply and Water Pollution 
performance evaluation studies, quarterly in proficiency studies from the State of New York (two 
potable water and two non-potable water/solid/hazardons waste studies per year) and annually in 
a limited study from the State of Wisconsin. United States Army Corps of Engineers (USACE) 
proficiency samples, required for initial and continued validation, are analyzed, at minimum, every 
eighteen months. In general, P ACE/NJ analyzes external performance evaluation samples for 
organic and inorganic parameters that support approval in the environmental laboratory 
certification programs described below. 

PACE/NJ is regularly audited by state agencies for compliance to the state's certification 
!eg1J!a!ion.~. Private sector laboratory approval programs also include periodic laboratory audits. 
Projects and contracts frequently require laboratory inspection prior to award and at designated 
intervals thereafter. The PACE/NJ facility's managers are responsible for responding to the 
findings of external audits using the same mechanisms employed for internal audits, and for 
ilnplementing corrective actions. 

Certifications and Approvals 

The PACE/NJ . laboratory participates in a number of contracts and state certification programs. 
Approval entails laboratory evaluation which includes, but is not limited to, representative 
proficiency samples, initial and periodic systems audits and other proof of laboratory qualification. 

It has been PACE/NJ's policy to obtain appropriate state certification for every active project. 
PACE/NJ currently participates in fifteen state certification programs (refer to Table 12.1). The 
laboratory holds state approvals for the analysis of drinking waters, non-potable waters and 
solid/hazardous wastes; the types of certification available to environmental laboratories varies 
from state to state. . 

PACE/NJ holds United States Army Toxic and Hazardous Materials Agency (USATHAMA), 
United States Army Corp of Engineers (USACE) and Naval Energy and Environmental Activity 
Installation Restoration Program (NEESA mp) Department of Defense (DOD) approval for 
organic and inorganic parameters. The laboratory was awarded a NJDEP X-26174 Analytical 
Services Contract for an array of Task ill (SW846) and Task IV (USEPA CLP) determinations -
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Data Quality 
The PACEfNJ laboratory maintains records of the quality control data generated for analytical 
batches, including, but not limited to, method blank, spiked blank recovery, spiked sample 
recovery, duplicate sample, and surrogate recovery data. PACEfNJ's computer system is utilized 
for the statistical manipulation of these data points. The data are used to determine precision, 
accuracy, method validity and statistical process control, as well as to monitor performance for 

corrective actions. 
"The quality assurance group administers a program designed to investigate and resolve internal 

ld external data challenges. The goal is to ensure that the issues, investigations and resolutions 
e documented and tracked. The overall system, particularly the self-in..cpection &-c;pect, enables 

ACE/NJ to develop strategies and policies to reduce any systematic errors. 
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PACE/NJ, being a highly computerized and instrument oriented laboratory, maintains 
maintenance contracts with major instrument manufacturers for 24 hour, 7 days per week 
emergency call. service. PACE/NJ performs routine maintenance to prevent instrument 
malfunction and minimize doWntime, and to optimize instrument capabilities. 

In the event of an instrument breakdown, there are several options that Ir.ay be considered: 
schedule the work on another instrument while service is being performed; request that the vender 
provide an instrument to use for the interim; subcontract the work to an approved outside or 
PACE/NJ network laboratory (providing certification requirements are satisfied and the client 
consents). 

Preventative Maintenance 

Analysts are trained to respond to instrument maintenance needs. Criteria for ibis type of 
maintenance is based on instrument performance. Failure of instruments to perform according 

. to stated methodologies and criteria limits drives the need for daily maintenance. The schedule 
of preventative or routine maintenance checks are, in general, outlined within the specific 
equipments' operators manuals and in the analytical procedures performed. P ACE/NJ adheres 
to these schedules, and it is the responsibility of both the analyst and department manager to 
ensure these checks are completed. 

Replacement Parts 

The laboratory maintains an inventory of replacement parts for all analytical instrumentation. This 
enables P ACE/NJ analysts to perform routine maintenance and repair of instruments as needed. 

Record kr:.:-,-:,-·· --~ n .... "entatjve Maintenance L<!&books 

Instrument Spt" "Doob are ut i1i7.ed to record instrument problems, maintenance and 
demonstration of control. PACE/NJ maintains one current logbook -per instrument. Analysts are I 
equired to record all maintenance performed on an instrument; outside service engineer records 

::f:;l~:e: ;~a~!~ ~:::n:::':!?ec:;~n!~~~ni~ :~plete. If an instrument is unusable, a label 

Thennomrt..... Refrigerators. Ovens and Balances 

Laboratory ._.:rmometers are calibrated against NIST traceable thermometers annually. The 
results are recorded in a logbook specific to that purpose. Correction factors are recorded on the 
thermometer tags, along with the unique thermometer identification number and calibration date, 
and used by PACE/NJ personnel to correct actual temperature measurements. The correction 
factor is appiied to each reading until the thermometer is calibrated again. Use of thermometers 
with a correction of > 5° C is avoided. PACE/NJ minimizes the need to apply corrections by 
utilizing the correct media, thermometers and procedures during calibration. 

Refrigerators and ovens are monitored once or twice daily or as used, dependent upon the 
function of the unit. Logbooks are maintained by the units to record monitoring and results. If 

J 
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a unit fails acceptance criteria, monitoring is co. :ued. 'ltil the temperature stabilizes within the 
range or appropriate corrective actions are takeL. MOlllWring occurs at one (1) hour intervals for 
a maximum four (4) hour period; if the reading following the temperature control adjustment is 
out, the unit is considered ·out of order", ar·: is emptied and serviced. It is not put back into 
service until shown to be stable at the requnc:a temperature range. 

Analytical ba.ces are calIbrated annually by an outside service. A dated sticker, certifying the 
calibration, is . .aced on each balance. Records for balance calIbrat: . are maintained 
in PACE/NJ QA files. Multi- and sing!-; ODint calIbration check!. • ;o~,-rly performed to 
I'"cure the accuracy ( -h balance. To. ,sults are recorded in dedicated logbooks that are . 

..mtained at each balau~ location. Balances that do not satisfy specifications are taken out of 
service for repiacement or repair. 
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SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION AND ACCURACY 

For every batch of samples analyzed, a series of quality control samples are analyzed to assess 
the precision, accuracy and validity of the analysis. These data are reviewed before release of 
the data. All QC data are stored at P ACE/NJ and are useable for determination of method 
precision and accuracy. The laboratory utilizes its computer data base system to apply the QC 
routines for generation of statistics and QC charts. PACE/NJ makes every effort to meet or 
exceed the accuracy and precision data as defined within specific methodologies. However, for 
actual matrices these data may not be comparable. H no precision or accuracy requirements are 
specified within a methodology, PACE/NJ will establish criteria, and maintain the quality control 
limits for valid method use. 

Accuracy is characterized by the degree of agreement of a measured value to the accepted true 
value. Data comparability is a fundamental underlying assumption to all accuracy assessments. 
Accuracy assessments are used to establish the bias present in the data. Precision is characterized 
by the degree of agreement of a measured value to another measured value. Data co"'parabiHty 
is a fundamental underlying assumption to all precision assessments. Precision assessments are 
used to establish the control status of a system, such as a sampling process or a measurement 
process. 

Completeness is characterized by the degree of agreement of the quality of a data set to the 
method and/or client specification. Completeness is defined as the percentage of meaasurements 
made which are judged to be valid measurements. The completeness goal is to generate a 
sufficient amount of valid data based on project needs. Comparability of the qualitj control data 
model to the experimental data set is a fundamental assumption to all completeness assessments. 
Comparability is a measure of the confidence with which one data set can be compared to another 
data set. Completeness assessments are used to characterize the applicability of the data. 

To estimate accuracy, spiked blank samples and matrix spike sample recoveries are evaluated. 
This allows for the determination of bot~ method and actual sample batch accuracy. Precision 
is measured and monitored in two ways: using range control for duplicate pairs and relative 
percent difference. P ACE/NJ uses the formulas presented in Standard Methods and the USEP A 
Quality Assurance handbooks for calculations of precision and accuracy. 

Accuracy Control 

The objective of the laboratory concerning accuracy is to meet or exceed the accuracy criteria 
specified in an analytical method. Accuracy determinations are performed for each parameter 
according to the specifications of the particular method employed. Accuracy assessments are 
performed by the analysts via a first level data review. The analysts will compare data resuits to 
the established acceptance criteria. When the criteria is not met additional characterization of the 
data is required according to the requirements of the methodology and as determined by the 
judgement of the analyst in order to establish the accuracy of the data. 

For each type of spiked sample accuracy control charts are developed. Control limits are 
established according to the requirements of the methodology. In the absence of published 
control criteria the li!!'its are calculated. The limits are calculated based on the mean and 
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standard deviation of a pooled data set. The data set must contain of no less than seven (7) data 
results. Umits are then calculated. 

Precision mimi 

The objective of the lilboratory concerning precision is to meet or exceed the criteria specified 
in an analytical methodology. Precision measurements are performed for each parameter 
according to the specifications of the particular method employed. Precision assessments are 
performed by the analysts via a first level data review. The analysts will compare data results to 
the established acceptance criteria. When the criteria is not met then additional characterization 
of the data is required according to the requirements of the methodology and as determined by 
the judgement of the analyst in order to establish the precision of the data. 

For each type of replicate sample and MS/MSD pair, precision control charts are developed. 
An upper control limit is established according to the requirements of methodology. In the 
absence of published controi criteria, the limit is established as 20 p.m:ent. 

Calculations To Determine Accuracy 

Accuracy is calculated as follows. 

where: 

% Recovery = ex· D x 100 
K 

K Known addition of the spiked compound 
X Analytical result from the spiked sample 
T . Analytical result from the unspiked aliquot 

Standard deviation (Sp) is used for determining the variation among several recovery samples, 
and establish upper and lower warning and control limits. Standard deviation is calculated as 
follows. 

where: 

Sp = the square root of (X • }02 
(n· 1) 

Sp 
X 
X 
n 

Standard deviation of % Recovery 
Observed value 
Mean or average of all observations 
Number of observations 

Control limits are created to determine the acceptable range of analyte recovery and are used to 
compare actual spike recovery results against. Control limits are calculated as follows. 

ueL = X + 3 Sp 

LCL = X· 3 Sp 

UWL=}C+2Sp 
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LWL = X-2 Sp 

X Average Value 
Sp Standard Deviation 
UCL Upper Control Umit 
LCL Lower Control Umit 
UWL Upper Warning Umit 
LWL Lower Warning Umit 

Calculations To Determine Precision 
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The precision of duplicate sample pairs is expressed as Relative Percent Difference (RPD) and 
is calculated as follows. 

Relative Percent Difference 

where: 

RPD = IA-BI x 100 
(A + B)/2 

RPD 
A 
B 

Relative Percent Difference 
Replicate value 1 
Replicate value 2 

Standard deviation can be used to determine variation among several RPD values for duplicate 
pairs and establish statistical limits for duplicate RPD. Standard deviation and control limit 
calculations are shown in the above discussion of accuracy. Range control may also be used. 

RanKe Control 

where: 

x = A + B 
n 

.R 
X 
A 
B 
n 

Range of a pair of results 
Average of a pair of results 
Duplicate value 1 
Duplicate value 2 
n = 2 represents a single duplicate pair 

To graphically represent the data of numerous duplicate pairs on control charts, the following 
calculations ale performed using statistical numbers. 

= 
X = the sum of X In 

R = the sum of R In 
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.R 
X 
R 
n 

Grand Mean 
Average Range 
Average of a pair of results 
Range of a pair of results 
n = 2 represents a single duplicate pair 

Control limits for ranges (R - bar chart): 

CL = 327 (R) 

WL = R.±. 2/3 (3.27 R - R) 

where: R Average Range 
CL Control Limit 
WL Warning Limit 
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To determine if the proper range control chart is being used for evaluation of a duplicate pair 
of results, the X control chart may be used. 

Control limits for averages (X - bar chart): 

where: 

= 
11£:1. = X + 1.88 (R) --- -- ---- ... , 

= 
LCL = X - 1.88 (R) 

= 
uwr~ = X + 2/3 (1.88 R) 

= 
LWL = X- 2/3 (1.88 R) 

= 
X Grand Mean 
R Mean Range 
UCL l'''per Control Limit 
LCL Lower Control limit 
UWL Upper Warning Limit 
LWL Lower Warning Limit 

Standard deviation provides the basis for the determination of precision from pooled spiked 
sample accuracy data. This precision determination may be used to establish control limits as 
described in the accuracy discussion above. 

Calculation To Determine Completeness 

The percent completeness obtained for a data set is calculated as folows, 

% Completeness = Number of control parameters that satisfY criteria x 100 
Total number of control parameters 
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"""ion is defined as those actions necessary to place any operational process or 
hack into its performance specification. It is the objective of the laboratory to 

.~.,upriate corrective action when and where necessary in an effective and timely 

When a situation or issue is identified that requires a corrective action, it is investigated and 
valuated using processes that address the requirements for the specific non-conformance found. 
n a case where there is a lack of existing requirements that may be applied, identification of the 

requirements, is included in the corrective action plan. 

The corrective action is identified and documented through one of several internal report 
processes. The Investigation/Correction Log (Figure 13.1) is utilized for internal and external 
issues, client and agency inquiries, performance and systems audits, and other non-routine 
occurrences, findings or recognized needs. A Routine Corrective Action Log (Figure 13.2) is 
produced for every batch of analytical samples and used by the technical staff prior to reporting 

, sample data. The form is used to document routine analytical problems and return-ta-control 
following corrective action activities described in the methods and PACE/NJ SOPs. 

In the event that any corrective actions are needed because the data quality is in question above 
and beyond those actions stipulated in the analytical methods, the client will be contacted by 
PACE/NJ to disC!!ss the problem. 

Corrective actions are initiated at all operational levels within the laboratory, involving analysts, 
their management, and the quality assurance group in both formal and informal procedures. 
Analysts are responsible for taking routine informal corrective actions described in the methods. 
Correcth _,s are also initiated externally through project management personnel in local, 
state, or ~ '; , gencies and private sector clients. In each case, after an assessment of the issue, 
appropriate steps are taken to correct the situation and prevent it from occurring again. 

Depending on the severity, corrective actions may be taken at the analyst level, department level, 
or within the entire laboratory. PACE/NJ recognizes the imponance of corrective action to 
maintain a high quality program. In this light, data are reviewed for completeness, accuracy, 
precision and compliance with analytical method quality control and project specifications during 
the data generation and reporting process. 

Specific corrective action responses are performed for quality assurance/quality control 
deficiencies; many are pre-defined in the analytical protocol used for the samples. In general, 
there are three major types of corrective actions which are initiated at PACE/NJ. 

To correct sample problems; Individual samples or matrix problems are usually handled within 
the analytical laboratory. Corrective actions may include repreparation and re-analysis, clean-ups, 
dilutions or matrix modifications. All actions taken are documented with the analytical results. 

~ ~i~_example ~ w.he~ organic surrogate compound recoveries are outside of the acceptance 
limlts; II no talCluatloIi or other probleII'&S are foun~, the sample is routinely 
reprepared/reanalyzed to verify matrix effects. Every effort is made to meet sample hold times. 
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To correct sam,ple batch problems: An entire batch of samples may require corrective action if 
quality control criteria are not met. Laboratory managers are :"volved in the decisions for actions 
which may include re-analysis, re-ext"action, etc. The quali' ..;surance staff may review both sets 
of data as applicable to determine. the p"-,olems have be~~ resolved. 

A typical example is when method blank "r~tar-"atioD occurs; if analytes are conh. present 
::J.Dllcccptable ievels, the batch is J ..:: reprepared/reO-zed after the .Jurce of 

·.amination has been :. ~tified and eliminated. Every effort 1.> made to meet sample hold 
lliucS. 

To correct systematic problems: Those problems of a p ~edural nature ar~ ._,,_ .. d by the 
laboratory managers and quality assurance group. Major opt..ational changes are made only 8fter 
approval of the Quality Assurance and Laboratory Operations Managers. 

Systematic problems are identified as repetitive in nature or involvin[. . number 01 ...unpies or 
batches. Procedures inve'''-;; analyst technique or training, or use o. defective equipment or 
materials are identified and corrected. 
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The objective of the P ACE/NJ quality assurance program is to ensure that an operational system 
is in place which enables management to determine the quality level of all data produced within 
the laboratory system. An essential component of the system is the communication pathways and 
feedback mechanisms which insure that management obtains quality information promptly and 
consistently. To achieve this objective, PACE/NJ employs informal and formal reporting 
processes to ensure that management is informed of operational quality. This information enables 
PACE/NJ to take corrective action promptly when required. Reporting occurs at the following 
frequency. 

o Daily meetings to discuss possible quality assurance probiems and proposed solutions. 

o Weekly meeting with upper management to discuss laboratory performance, upcoming audits, 
certification programs, and past audit performances. 

o Monthly written status reports to upper management; inclusion of all quality assurance 
programs and pertinent laboratory issues. 

o As required, internal departmental audit reports with observations and suggested corrective 
action procedures. 
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I. I understand the high ethical standards required of me with regard 
to the duties I perform and the data I report in connection with my 
employment at ETC. 

II. I have received formal instruction on the code of ethics that has 
been adapted by ETC and agree to comply with these 
requirements. 

III. I also agree to the following: 

a. I shall not intentionally report data values which are not the 
actual values observed or measured. 

b. I shall not intentionally modify data values unless the 
modification can be technically justified through a measurable 
analytical process. 

C. ! shall not intentionally report dates and times of data analysis 
that are not the true and actual times the data analysis was 
conducted. 

d. ; shaii not condone any accidental or intentional reponing of 
inauthentic data by other employees and immediately report 
it's occurrence to my superiors. 

e. I shall immediately repon any accidental reponing of 
inauthentic data by myself to my superiors. 

to-reJ 
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Table 5.1 PACEjNJ Matrix Spike Percent Recovery Limits 

Fraction Parameter 

volatile Omnig by Ge/MS 

VOA 1,1-DichloroctheDe 61-145 59-172 

VOA TrichloroctheDe 71-120 62-137 

VOA CbIorobeozene 75-130 00-133 

VOA Toluene 76-125 59-139 

VOA Benzene 76-lZ7 66-142 

. Extractable Ompiq by Ge/MS 

BN 1,2,4-Trichlorobeozene 39-98 38-107 

BN Ac:enaphtheoe 46-118 31-137 

BN 2,4-Diuitrotolueue 24-96 28-89 

BN Pyrene 26-lZ7 35-142 

BN N·Nitr~Di-D-pj'oP1iirnine AL1'1;. 41-126 ......... - ..... " 
BN 1,4-DichlorobeuzeDe 36-97 28-104 

Acid Pentachlorophenol 09-103 17-109 

Acid Phenol U-110 26-90 

Acid 2-Chiorophenol 27-w "'~ .. "'" ~~\U 

Acid 4-Chioro-3-Methylphenol 23-97 26-103 

Acid 4-Nitrophenol 10-80 11-114 

..my P!!!yrh1orinated DibeDZO-p- 00-150 00-150 __ ". 
DioxiDs/Furans 

Extractable Qrganics by GC 

Pest Lindane S6-1~ 46-lZ7 

Pest Heptachlor 40-131 35-130 

Pest Aldrin 40-120 34-132 

Pest Dieldrin 52-U6 31-134 

Pest Eudrin S6-U1 42-139 

Pest 4,4'-DDT 38-lZ7 23-134 

IDg[Klllics 
Metals 75-125 75-125 
Wet Chemistries 75-125 75-125 

These are USEP A CLP advisory limits, with the exceptiOD of PCDX and the wet chemistries. 

~. ,>~~ ipilce recoveries may be highly affected by the nature of the sample spiked. Mild to 
",;',e"" ·naiJ1x interferences are frequeDtly eDcountered with environmental samples; therefore, 
re.r' !. outside of the limits may simply demODStrate the effect of the matrix OD anaIyte 
lWJVCry given the limitations of the methods performed. 

Limits are not soley used to determine if a sample should be reauaIyzcd; matrix spike recovery 
coDtributes to the overall quality coDtrol assessmeDt of auaIytica1 data and any subsequent 
corrective actioDS takeD by the laboratory as a result of its evaluatioD. 



TeNt' 5.2 PACE/NJ Duplica' Relative Percent Diffl'ence (RPD) limits 

FAnlop .lL1UfW: lYIW: 

V olatiJe Orgapig .. ~ 

VOA I, -icbioroetheuc 14 
VOA " _lioroethcoc 14 24 

VOA Chlorobc=c 13 21 

VOA Tolucne 13 21 

VOA IIcnzcDC 11 21 

Extractable Qmpiq by G MS 

BN 1,2,4-TricbiorobcDZe1lc 28 23 

BN Ac:eDaphthcDc 31 19 

BN 2,4-DiDitrotoluCDc 38 47 .... , Pyrene 31 .... 
BN N-Nitroso-Di-D-Propy!amin 38 
BN l,4-DicbiorobcDZeDc 28 1:1 

Acid PCDtacbiorophcool SO 47 

Acid PhcDol 42 35 
Acid 2-ChioropheDol 40 SO 

Acid 4-ChIoro-3-McthylphCDol 42 33 

Acid 4-NitrophcDol SO SO 

PCDX PolycbioriDated DibeDzo-p- SO SO 
Dioms/Furaos 

Extrac'Mple Organics by GC 

Pest Lindanc 15 SO 

Pest Hcptacbior 20 31 

Pest Aldrin 22 43 

Pest Dicldrin 18 38 
Pest Eodrin 21 45 

Pest 4,4'-DDT 27 SO 

InQrganig 

Metals (8) 20 20 

Cyanidcs <a) 20 20 
Wct Chcmistries (b) 25 25 

These are USEPA CLP RPD advisory limits, with the cxceptiOD of PCJX aDd the wet 
chcmistries. 

Thc RPD of duplicat,tiroomcDtai samples may be highly alIcded by thc oatur' 
sam,,;' matrix. Mild I" _,crc hctcrDgCDcity is frequcDtly CDcountcred withiD 8 sam, • 
may result in variablc matrix intcrfcrcDccs or eooccDtratiODS of aoa1ytes inhercDtly l' .ot, 
Thcrefore, clcvatcd RPD; may simply demonstratc thc cffect of thc matrix OD precisiOD giveD 
thc limitatioDS of the mcuOOs performed. 

Limits arc Dot soley used to dctcrminc if a samplc should be rcaoa1yzed; thc RPD coDtrihlltes 
to the overall quality coDtrol assCSSmeDt of aoa1ytica1 data and any subsequcDt corrective 8 S 

takCD by the laboratory as a result of its evaluatioD, 

<a) + I- CRDL WHEN <5X CRDL; + 1-20% WHEN >5X CRDL 
(b) + I- SO% WHEN <5X MDL; + I- 25% WHEN >5X MDL 



Table 5.3 PACE/NJ Surrogate/System Monitoring Compound (SMC) Recovery Limits 
Organic Analyses 

fraction Surrople/SMC Compound 1¥am: Lo!JIMe4 Soli 

SW846 6OOs. 2/88 o.r 

Volatilc Tolucnc-~ 88-110 81-117 

(OC/MS) 4-Bromofiuorobeozenc 86-115 74-121 

1,2-Dichlorocthanc-d4 
76-114 70-121 

Volatilc l,4-Dichlorobutanc 80-120 80-120 

(OC-VHC) 

Volatilc .. a,a-Trifluorotoluenc 80-120 80-120 

(OC-VAr) 

Acid Phcnol-~ 10-94 24-113 

(OC/MS) 2-F1uorop enol 21-100 2.5-121 

2,4,6-Tribromophcnol 10-123 19-122 

BasefNeutral Nitrobeozene.ds 
35-114 23-120 

(OC/MS) 2-F1uorobiphcnyl 43-116 30-115 

Tcrphcnyl-d14 
33-14i 

.. ,. ...... 
~&-J..)I 

PesI/pCB Dibutylchlorendate 24-154 (a) 20-150 (a) 

(OC-ECD) Tetrachloro-m-xylcnc 46-185 34-160 

Pesticide Ethyl-p-nitrophcDyl- 24-154 20-150 

(OC-FPD) bcozencthiophosphonatc 

Herbicide Dicamba 03-143 03-143 

(GC-ECD) 

PCOX 13C-isomers (b) 10-120 10-120 

(OC/MS) 

3190 CLP, OLMOl 

Volatile ToluCDc-~ 88-110 84-138 
(OC/MS) 4-Bromofiuorobeozenc 86-115 59-113 

1,2-Dichloroethanc-d4 
76-114 70-121 

Acid Phcnol-ds 
10-110 24-113 

(OC/MS) 2.F1uorophcnol 21·110 2.5-121 
2,4,6-Tnbromophenol 10-123 19-122 
., ,..&. l .............. "~"' .... LA 33-110 (a) 20-130 (a) 
~-"""""'·"'Y"""'-""'· -4 

BascfNcutral Nitrobcozenc-ds 
35-114 23-120 

(OC/MS) 2-F1uorobiphenyl 43-116 30-115 
Tcrphenyl-d 4 33-141 18-137 
1,2-0ichloro~ozenc-d4 16-110 (a) 20-130 (a) 

Pesticides Decachlorobiphcnyl 60-150 (a) 60-150 (a) 

(OC) Tctrachloro-m-xylcDe 60-150 (a) 60-150 (a) 

Footnotes: 
(a) Advisory limits; not solcy used to detcrminc if a samplc should be rcanalyzd. 
(b) Intcrnal Standards (IS) arc added at preparation for Polychlorinated Dibenzo-p-Dioxins and 

Polychlorinatcd Oibenzofurans analyscs. Thc rccovery standard is added at analysis to quantitatc the 
IS tonccntration, and rCtovcrics for the IS are calculated. Thc IS compounds arc listcd on this tablc 
as functional surrogate compounds for thc method performcd. 



Table 6.1 Containers, Holding Times and Preservatives 

Parameter Contaiger (al Holding TIme (b) Pmeryative (e) 

Wet Chemistrv Standard Agalyses 

Total Organic Carbon 1x US ml, g 28 days H~01'PH < 2; 

(TOe) 
COo~ 0 C 

Total Organic Halides 1 X SOO m1; or 28 days H~04' pH < 2; 

(TOX; dupl/quadnlplicate) . 2 x SOO ml, g (d) NiS03 

Chemical OXygen Demand 1x US ml, g 28 days H~01' pH < 2; 

(COD) 
COo~ 0 C 

Total Petroleum 1x11.,g 28 days H~01' pH < 2; 

HydrocarboDs 
COo~ 0 C 

Cyanide. Total 1 x US m1; or 14 days NaOH.;H > 12; 

(in-line/manual distillation) lx11.,g Coo~4 C 

Phenolia, Total 1 x US ml; or 28 days H~01'pH < 2; 

(in-lineimanuai distillation) lxSOOm~g 
COo~ 0 C 

Sulfate 1x US ml, g 28 days Coo~ 40 C 

Chloride 1x US ml, g 28 days Coo~ 40 C 

Nitrate as N 1xUSml,g 28 days H~01' pH < 2; 
COo~ 0 C 

Nitrite as N 1x US ml, g 28 days H~01'pH < 2; 
COo~ 0 C 

Fluoride 1xUSm~g 28 days Coo~ 40 C 

Specific Conductance 1xSOOm~g 28 days Coo~ 40 C 

Total Solids 1xSOOm~g 7 days Coo~4° C 

Total Dissolved Solids 1xSOOm~ g 7 days Coo~ 40 C 

Total Suspended Solids 1xSOOml,g 7 days Coo~4° C 

Sulfide 2 x US m~ g (d) 7 days Zn acetate & NaOH. 
pH > 9; Coo~ 40 C 

Inorganic:; Standard Analyses 

Metals, except Mercury 1x11.,porg 6 months HN03.;H < 2; 
Coo~ 4 C 

Mercury 1x11.,g 28 days (e) HN03.;H < 2; 
Coo~ 4 C 

Organics. Standard Analyses 

Volatiles, purge & trap 3 x 40 mI, g (d) 14 days (f) H~ pH < 2; 

(GCfMS) 
Cool, 40 C 

~ .; ~ , 

Volatiles, heated purge 3x4OmI, g (d) 14 clays (i) Bel, pH < 2; 

I & trap (GC/MS) Coo~4° C 



Table 6.1 Continued 

Parameter Cogglng Cal "pldJO, TIme lbl Preservative (9 

Purgeable Aromatics 2 x 40 ml, g (d) 14 days (I) HCl, pH < 2; 
(GC) Cool, 4° C 

Purgeable Ha1ocarbons 2 x 40 ml, g (d) 14 days Cool, 4° C 
(GC) 

Semivolatiles, 2x11..,g 7/14 days (prep); Cool, 4° C 
Acid/base/neutral (GCjMS) 40 days (analysis)(g) 

Pesticides and/or 2xll..,g 7/14 days (prep); Cool, 4° C 
Aroc1ors (Ge, GCfMS) 40 days (ana1ysis)(g) 

Herbicides 2x11..,g 7/14 days (prep); Cool, 4° C 
(GC) 40 days (analysis)(g) 

Polychlorinated Dibenzo.p- 2 x 1 1.., g (water) 7 days (prep); Cool, 4° C 
Dioxins/Furans (GCjMS) 40 days (analysis )(g) 

1 x SOO ml, g (soil) 30 days (prep); 
45 days (analysis) 

Polynuclear Aromatic 2xl1.,g 7/14 days (prep); Cool, 4° C 
Hydrocarbons (HPLC) 40 days (ana1ysis)(g) 

Ismgb: ClI[iI~;Wti, l&IGYDI ~[wdw:; III 
Preparation of the TCLP Extract 

Volatiles 1 x 125 ml, g (d) 14 days Cool, 4° C (h) 

Semi-volatiles 1x lL, g 14 days Cool, 4° C (h) 

Metals, except Mercurv 1xlL,porg 180 days Cool, 4° C (h) 

Mercury Ix lL,p org 28 days Cool, 4° C (h) 

Ia3igl! CJllil~;mli, CoDai1Y;Dl~ 
Analysis of the TCLP Extract 

Volatiles, purge & trap 3 x 40 ml, g (d) 14 days (i) HCl, pH < 2; 
Cool, 4° C 

Semi-voJati1es, 2 x 1 1.., g (d) 7 days (prep)(i) Cool, 4° C 
Acid/base/neutral, pesticides 40 days (analysis)(g) 

Semi-volatiles, 2x11..,g(d) 7 days (prep lei) Cool, 4° C 
Herbicides 40 days (analysis)(g) 

Metals, except Mercury 1x11..,p 180 days (i)G) HN03, pH < 2 (j) 

Mercury 1x11..,g 28 days (i)(j) HN03, pH < 2 (j) 

U.S. EPA CLP Parameters Ql 

Volatile Organics 3 x 40 ml; g (d) 10 days HCI, pH < 2; 
Cool, 4° C 

SemivoJati1e 2x1L;g 5/1Q days (prep); Cool, 4° C 
Organics (BNA) 40 days (analysis)(g) 



Table 6.1 Continued 

Parameter Container la) Holding Dme (b) PRlmative Ie) 

Semivohtile 2xlL;g S /10 days (prep); Coo~ 4° C 

Orgamcs (P~QfPCB) 40 days (ana1ysis)(g) 

Metals h1L;p 6 mODths ~?3!.,P!! < 2; 
(eJU:ept Mercury) \..001," \... 

Mercury 1x1L;p 26 days HN03,.,pH < 2 
Coo~ 4 C 

Cyanide, Total h1!.,g 12 days NaOH..,pH > 12; 
Coo~4 C 

Notes: g" glass; Ii .. plastic 

Sulfide is a subcontract parameter. 

Source: 40 CPR Part 136 Table ll; SW-846 3rd Edition, Revision 0 and I; U.s. EPA CLP Statements of Work. 

Footnotes: 

(a) Minimum volume requirements for aqueous samples are listed for extractable organic parameters by GC and 
GC/MS methods. An additional two (2) liters are required for matrix spike and matrix spike duplicate preparation 
for each anaIytital method when the sample is utilized for QC purposes. 

Lesser sample amounts may be required for soil/sediment samples. 

(b) Hold time from date of sampling unless otherwise noted; Aqueous/Non-aqueous where applicable. 

( c) Chemital preservation is not applicable to non-aqueous matrices. Premeasured amounts of preservatives are supplied 
in small ampules attached to the proper bottles for water matrices. 

(d) Filled with minimal headspace to prevent analyte loss. 

(e) For SW846, 13 days if container is plastic. 

(I) If pH > 2, hold time is shortened to 7 days. 

(g) Hold time from date of preparative extraction. 

(b) No themital preservatives should be added to samples prior to TCLP extraction; samples may be tooled as indicated 
unless refrigeration results in irreverSIble physital changes to the sample. Tbe laboratory should be informed if 
precipitation 0ttUrs so that the entire sample, including the precipitate, may be extracted. 

(i) Hold time from completion date of TCLP extract preparation. 

G) If precipitation is observed upon addition of nitric acid to a small aliquot of the TCLP extract, the remaining portion 
will not be acidified and the extract will be analyzed as soon as possible. 

(Ie) Minimum estimated volume requirements for the intact sample are listed for the leaching procedure. Additional 
sample may be required depending on the physital nature of the sample and/or matrix spike preparation. Should 
this be the case, the laboratory will contact the client immediately for resolution. Tbe laboratory will send extra 
bottles for the initial sampling event if there is reason to believe or concern that the volumes stated will not satisfy 
the mass (weight) requirements of the method. 

(I) Hold time from verified time of sample receipt (VTSR) at the laboratory. 



Figure 6.1 PACE/NJ Sample Shuttle1M 

The PACE/NJ Shuttle ™ is a UDiqueIy engineered and patented shipping container that has been designed to meet and 
exceed USEPA and State protocols for shipping, chemical and thermal preservation of analytical samples. The container 
can be locked and scalt".d to e::sure sample integrity during both transport and sampling. 

mamm gr Shpttle " Eample BoUIe ConROI'IUOP 

Features Include: 

Ederior 

•••••••••••••• 
I c;::::::;J c;::::::;J ~ c;::::::;J'-', c;::::::;J ,..... 

Interior. Cross SectIon 
Example Configuration 

• • 
A convenient suitcase shape for ease of transportation to and from sampling 
locations; 

A rugged waterproof outer container that withstands varying field conditions; 

Polyurethane foam insulation for dependable thermal performance; 

Chain of Custody locks and numbered sca1s preserve sample integrity; 

Customized coolant to sustain required EPA temperature controls; 

Chain of Custody and Field Parameter forms to document sampling event; 

Polyethylene modular sleeve designed to prevent bottle breakage during shipment; 

Pre-labeled, pre-confJgW'ed bottles specific for each sampling event; 

Pre-measured preservatives are attached to bottles with color coded 
instructions to ensure proper protocols are followed; and 

Return shipping labels and custody sca1s to provide rapid correct return of 
samples to the lab. 



L 

Figure 6.1 continued 

Sample Shuttle lastnactioDS 
Please Read Carefully BeCore Sampliq 

1. Freeze the icc packs at least 24 hours before sampling if the icc packs arc requested from the laboratory 
ia their unfrozen &tate. 

2. Break the black seal OD the shuttle hasp. OpeD the shuttle and remove the plastic bag wbich coatains: 
Chain-of-Custody form, FJCId 1Df0rmatioa form, return sbipping label, clear bIaak shuttle seals (for 
temporary custody), ODe black aumbered shuttle seal (for rescaling the shuttle after sampling). 

3. EYBmiae the Chain-of-Custodyand Facld lDformatiOD forms carefully. Tbese must be filled out and 
returned for accurate processing of the sampki. Note any rcIevant information on the forms. Please 
call the PACEfNJ TecImical Project Maaager with any questions. 

4. Unpack the bottles and frozen/unfrozea icc packs. Note the oreler of packing. Tbe shuttle should be 
repacked exactly as rcccivcd. Tbis prcvcuts bottle breakage and/or sample freezing from occurring. 

G 

•••••••••••••• 
~~r c::::;J""" ~.r • A B G • G I I I 

Example C. 

F 

c 

, 

.nation 

A) 
B) 
C) 
D) 
E) 
F) 
G) 

1 L Plastic Bottle 
1 L Amber Glass Bottle 
125 ml Amber Glass Bottle 
SOO ml Plastic Bottle 
SOO ml Amber Glass Bottle 
40 mI Glass Vial 
Ice Packs 

s. Each bottle is labeled with an PACE/NJ sample aumber (ie~ FF3463) and the analysis to be perfurmed 
(ie., TOC, VOA). Match the type of analysis and quantity of bottles against the Chain-of-Custody form. 
Be sure that all bottles used for a single sample point bavc the same PACE/NJ number. Chemical 
preservative solutions arc ia ampules attached to the bottles that will require chemical preservation. 

6. After sampling and repacking the shuttle, place all completed forms into the plastic bag and place the 
bag into the shuttle; close the lid. 

7. Apply the return sbipping label on the outside of the shuttle. 

8. Insert the black custody seal througb oue of the outside shuttle latches and lock it. 

9. When Emergency or Express aaaIysis bas been requested or is found to be needed, please call the 
PACEfNJ Tccbnical Project Manager and give the following sbipping information: a) Carrier, b) Airbill 
number, c) Arrival Date, and d) Number of sbuttles. 

10. When anticipated sampling or scad dates change, please call the PACE/NJ Technical Project Manager 
so that the laboratory CaD most accurately schedule for the samples. 

SampUng Notes 

For TOX and VOA samples, fill ti 
headspace (no air bubbles). 

e leaving no 

Add the ampulated acid preservative soluuODS to the bottles 
after sampling. 

Indicate on the Chain-of-Custody form whether the sample has beea filtered. 



., ENVIRONMENTAL TESTING and CERTlFfCA nON Seal No. ETC JOOR 

Figure 7.1 
:HAIN OF CUSTODY FORM (CC1) Date Sealed By: 

: "':,!'-- .•• ,~!.. 

_mpany: Attn.: 

Phone: .dtyiSite: 

Address: 

SAMPLE IDENTIFICATION 

:acliity: I I I I I I I 
F.ClhlyrSI,e Code 

I I I I I 
,Opt.OMI Sample POint 0."",,'10"51 

I 

,ample Point: U-I I I I I I I I I I I I I I I I I I I I I I I I I I I 
SOlollce coce Your Semp'e PO'"! 10 5,al'Date 5lar, Time Etap .. o "ours 

Ilrom belOWI lIell luSllly) IYY/MMJDO! 12.aoo hr, clot ... , ICameOS!lel 

Source Codes: 
Well .. IWI Outfall .... .. 101 Bottom Sediment . . . 181 Surface Impoundment .. .. 111 Lelchate Collection Sys .. ICI Other ,x> 

Soli 151 River/Stream ,tAl Gener.tlon Point ... IGI Treatment Facility . m Llke/Oce.n . .ILI Soeclfy 

SHUTTLE CONTENTS 

BOTTLE SAMPLER LAB 
No Type Siz. Pr ••• IY. ANALYSIS 

Fill. (YINI Obs.lY.tions Ob •• IY.tlons 

.... 
,.,;;;'-
"t,. :-wJ • ,-. ~,,!<fI(I 

• ;~i;'!'~~ 

I 
. .., i,,,1Boe ""'T 

I i 

i 

I I I I I I I 
i Shuttle Opened By: (print) 

CHAIN OF CUSTODY CHRONICLE 
Date: Time: 

1 . 
Signature: Seal#: Intact: 

II have received these materials in good condition from the above person. 

2. 
I Name: Signature: 

I 
I Date: Time: Remarks: 
, 

II have received these matenals in good condition from the above person. 

• 
I Name: Signature: 

Date: Time: Remarks: 

Shuttle Sealed By: (print) Date: Time: 
4. 

Signature: Seal#: Intact: 

.AB USE ONLY Opened By: Date: Time: 
;HUTTLE /I TEMP. 'C SEAL/! CONDo 



N 9~. o. 
Environment .. 1 TC~ling anti ('l'nilkalioll ('nrp. • 2M'" Rtlrit.m ("cnll'r Pilrkw,ilY • 'i .... II. NJ IIHHIH • 90H·225·6700 

COMPANY I FACILITY/SITE 

~F._'R_O_JE_C_T_C_ON_T_'_C_T _____________________________ -_-_-__ - ___ ~1'_El_~N_[_No_-_' __________________ ~ 

FILT. (YIN) 

PRESERV. 

ANALYSIS 
REOl.nRED 

LEGEND FOR 
PRESERVATIVE 

/ OBre~m~NS OBSE~:TlONS 
(O'r---~~~~-r~r--r~f-,r-4~--~==~~~~'-r~==~~~4 

IAIr--_~-t--+--t--t--r~~4--;-----------------r----------4 
:~ 

-.t\f1 Sys 

(X, 

I! 

II 
I I I I I L.l I 

CHAm OF CUSTODY CHRO'.'CLE REMARKS 

Shultle Opened By, (print) _______________________________ . __ Odie _____ T_. ____ _ 

Signature: Seal" Inlacl 

i ,}'I 
_ S'gnalure -----;;;;;;;-----;;;: ~)P ~_j-'1' I 

.. , Aemarks r-tf: iJ 'j 
''1nalur8 ---------------1~- ~ ~ I 

----;;;;;~ ~m~a'k~s ~;;;;;;;;;;;;;:;:;::;;;;;:;:;::;;;;;;;;;;;;;;;;;d,L.~ F = .~ - ~~ 
j 

Shul"e Sealed By (prinl, _________________________________ Dale' ______ Tlme --~----

2. 

TinlS: 

Name 

Dale: 

J 

• 

T.".,,g Oaie 

, , 

I 

-- - -- "'l ._. ... 
~ 

LAB USE ONLY o.,o-! ..,· _________ . ________ D81e: --.----------~: --------------1 ;Z 
-a 

LAU COpy 
N e .. "~~E~.~==========~T~E~M~P:.~·~C~:==========:=:~~S~EA~l~.~:==:=::=::=::=::'rn~~D~.~:=::=:====:=::=:==:=:==~L.. __________________________________ ~~~:~~-------

I 



ETCJOBII Figure 7.3 

Sam p Ie Poi nt U LI -L...-L...-L...i ,-J-i .,.-l:i --,-:1 -:-'--L...i -L...1 --.JI 

ENVIRONMENTAL TESTING ond CERTIFICA TlON 

FIELD PARAMETER FORM ~"''''~l 

I I I " I 
PURGE DATE 
fYV MM DO) 

I " I I 
STAAT PURGE 
12400 Hr CIOCttI 

FIELD 

I I I I 
ELAPSED HAS 

:SOUrce Code Sl,mple Point 1.0 

I I I " I 
WATER VOL IN CASING 

(Glilions' 

" I I I 
VOLUME PURGED 

(Gllionl' 

SAMPLING METHOD: ____________________________ _ 

Sampler Type u A-6ubme18lble Pump 
B-ISCO 

D-Olpper/Bottie 
E·Baller 
F-$coop/Shovel 

X~IMr ________ ~~~~---------
craladder Pump 

Sampler Malerlal U ~~~::r 

Tubing Malerial U ~~:~~~ 
Sample Composiled I YIN I 

Well Elevation (fllmsl) 

Deplh 10 Ground water (fl) 

Groundwaler Elevalion (fl msl) 

1St! I .. IISTD) 
1s1 

2ndl I IISTD) 2nd .. 
3rd I I IISTD) 3rd .. 
41h I I I CSTD) 4th .. 

I (OCI 

5o_T_ 

Sample Appearance: 

Weather Conditions: 

Other: 

FILTERING: Use Chain of Cu 

3ampler: 
IPflnl) 

ISPECIFY OTHER) 

C-PVC 
D-PI.slle X·OIMr -----------;;;;;;:m;;;T.;i;;;;-------

fSPECIFY OTHERI 

C-Polyelhylene 
D-sllieon 

X·OIM, _________ ....",.=",-;;;=,..-______ _ 
(SPECIFY OTHER) 

FIELD MEASUREMENTS 

1 Well Depth (ft) 1 
1 Sample Depth (non-well) (ft) 1 
1 

1·-.t U* C I I I 
..-c.c ...... I""''''''''''''' ..... .- I I .'HoC .-..- tottw,.,. .... ..., ..... . ... 

""""'" I I I at2S·C LJ --- , ....... ,...., ..... ... .. 
I .- I I I at 21·C 

s.-c. COM. , • ..., ... ' ...... 1') ..... 
I I NTU 

T.rbldlty 
FIELD COMMENTS 

(CC1) to indicate which bottles were filtered 

Employer: 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

(Ol'e, ISionlture) 



Laboratory 
SampleNumber 

Figure 7.4 

PACE/New Jersey Laboratory 
LOGIN CHAIN OF CUSTODY REPORT (ln01) 

Aug 29 1994, 01:46 pm 

Login Number: LDCZ9 
Receive Date Range: 29-AUG-94 thru 29-AUG-94 

Account: A-150 ETC QA 
Project: NC CERTIFICATION PE'S 

Client 
SDG SampleNumber 

Collect 
Date 

Receive 
Date 

Due 
PR Date 

DCZ9-05 ~CTOC-D 29-AUG-94 29-AUG-94 16-SEP-94 
SPECCV--REMEDIAL PE FOR NC. FOLLOW INSTRUCTIONC (SEE SUPERVISOR) DATA DUE 
TO QA BY 9-16 PREP~~E AND ANALYZE IN DUPLICATE SPECRP--NO TECH REPORT 
Aqueous S 415.1/TOC4 ETED Hold:-26-SEP 403276 
No Matrix S RPTVAL ETED Hold:29-AUG 403276 
Aqueous S SPECCV ETED Hold:05-SEP 403276 
No Matrix S SPECRP ETED Hold:26-SEP 403276 

Page 1 

Date: 



CLIE~ ~~IN OF CUSTODY RECORD 

Shipping Containers Received by: E':"': CORPORATION 
2~ RARITAN CENTER PARKWAY 
EDISON, NJ 08818-7808 

umber of ETC shuttles/coolers/other shipping contain~ 

Client: 

Comments: 

Relinquishe~ by: 

Received by: 

---------,&. ,,~Rn~I). 
·VJ~ a.._ 

Provide copy ~f thir ~ransfer record to client (or designate). 

Figure 7.5 

Retain record with :pping container(s) prior to sample log-in. 

Maintain oric;~nal rli<~ord in Chain of Custody filE:. 

1/91, 2/91 Rev 



ETC 
Figure 7.6 

CHAIN OF CUSTODY 

COMPAHY: 

ADDRESS: 

Attn: 

SAMPLE DBSCRIPl'ION: 

_ .pSTQMER ID ETC I 

5ample(s) relinquished by: 

Date: 
Tiae: ____________________ __ 

Sample(s) received by: ______________________________________ __ 

Date: Tiae: ____________________ __ 

Shuttle NUJlber: Seal Number: 



ETC Suple 
II) Humbers:' 

Figure 7.7 

aeque.t fo~ 8ubcontraot ADaly.i. and 8 .. ple Chaill-of-custody 

... e of 8ubcolltract Laboratoryl ____________________________ __ 

Workqroupl ______________ _ 

ICatrisl ______ _ aaaplillq ,.-.(.) 1 _____________________ _ 

TUnaround i. II day. unle •• otherwi.e indicated. 
(If deaeUione can not be met, contact ETC Subcolltract I)epartllellt - ('01)225-6764 

Send report and invoice to ETC corp. P.O.Bos 7808, Edi.OIl, HJ 01111-7101 
'\~.ptiop; '»bsoptrlct p.p.rt •• nt 

ACn: 
ALKA 
:IH3 
NH3/D 

--- ASBESTOS/EM· 
--- ASBESTOS/LM 

BICARB 
BOD 
BROH 
BTU 
CARB 
CA/CAC:.. ... 
CHLOR 
CL2/T 
C!..2/D 
::'2,· R 

___ C:JD 

:OLIi F 
COLI/,!, 
COLOR/S 
COLOR/A 
CR(T6) 
CY(CHLOR) 

The fcllovillq allaly.e. are reque.tedl 
CY/T 
FLUORIDE 
FORM/UV 
RARD 
NOl 
N02 

____ N2/0RG 
___ N2/TK 

ODOR 
-- O+G/GRAV 
___ O+G/IR 
___ PETHY/GRAV 

PETHY/IR 
PHENOLS 
PHENOLS/DL 
P04/'!' 
P04/0RG 
P04/0RT 
PHOS 
CY/REACT 
SULFIDE/REACT 
SOLIDS!T 
SOLIDS/TD 

:~hers: ______________________________________________________________________ __ 

Chaill- "-custOdy (complete ar" 'opriate sectioll) 
:;-::on A:Cpur"er piC;ky& at tIC 

5arnple(s) relinqu~shed by ETC: __________________ ~----------------------------Time: Date: ______________________ __ 

5a~ple(s) received by:-------------------------------------------------------e Time: Date: ________________________ , 
~t:on B:Sepding sample from rrc 
Shu~tle sealea At ETC by: ___ -=~~----------------~~~~~~---------------
:ate:~------~--------- Time:______________ Seal Number: _________ _ 
Shuttle cpened by: __________ ~~~----------------~~~~~~~--------------
:la te : ..,.-____ ::-___________ Time: Sea 1 'lmber: -=-____ -:--::::-~---
Seal intact? 'liS I no Shuttle contents in c;ood c;.,.t1ition? __ ";:::es;Ia..../'---Jn,l.ioo!...----
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. Client: 

PACE 
INCORPORATED 

INTERNAL CHAIN OF CUSTODY 

Laboratory: PACE Location: Edison, NJ 

Analytical Parameter !Fraction: 

- ..... ~---- .---------41----->-------
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: .~" .. t ... I Stt;Irature 

Figure 7.8 
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Figure 7.9 
PACE/New Jersey Laboratory LAB CHRONICLE: Semple Preparation (wkD25) Sep 13 1994 

DUE: WORK GROUP: 01 SCHEDULER: 
Ver Sample Amt. Moisture Dry Wt. 

Sanple SDG Lacatn Sur ml pm X am 

as 
as 

as 
as 

Cornnents: 

PROCEDURE: 

CONTINUOUS 
SEP. FUNNEL 
SONICATION 
SOXHLET 
DILUTION 
DERIVATION 
AlB PART. 
FLORISIL CART. 
ALUMINA 
SULF/COPPER 
GPC 
CONe. 

Matrix: Water 

51 
1IS1 

msd1 

.2 
... 2 

msd2 

C1 
SIGNATURE DATE SIGNATURE 

Soil Complex __ Organic Liq. 

ESD: __ _ ECD: 

EXT VOL (ml) 

C2 
DATE 

SUPERVI SOR: DATE: __ _ 

VB 
HOLD DUE 

Verify Spike 

SPlICE 

HC 
DUE 

SIJIIROGATES 

CREATED : 13·SEp·94 
REPEAT 

Orig QS No. M ANALYSIS 

CONC. VOL 

III ug/ml me/ml LOT NUMBER 

......................................... ==========.~ 
----------_ •.. __ ._----

_ ••••••• _ •••••••••••••• a.c •• ==~=,-.:., . .t.,.;~.=====I:= ••••• =. 
SOLVENT LOT _BER 

_~ ............................. c.& •• & ••••••••••••••••• 

...................................................... = 

REAGENT 
Sodilln Sulfate 
Floris; l 

LOT NUMBER 



PACE 
INCORPORA'TED -

DIOXIN LABORATORY CHRONICAL 

SAMPLE MATRIX: 1 - WA'TER 2 - SOIL 3 - COMPLEX • - Oil 

HOLD DATE: DUE iiAi'E: 

~LE ETC ORIGINAl. wr. !~n FINAL VOL. 

NUIIBER CLIENT 10 LOGLINK A -lYPE BATCH VOL. III ul 

I 

I 
i 

I 
I 

I 
• 

i I :! 
I 

I 
iii I 

liS: I I i 

, 

I I I IlSO: I 

PERFORMED I !~BER I CONe VOLUME I 
PROI'ED1'RE$ BY i DAlE I UI' I m.I oJ I 
'WElOHTOl'T 

,....._hIMI* 
!>po'" 151D ,.vaR 

NAT1\'E 

1M SHAKE 

"'XU" 
SEPI'UtftfltL 

M5S0w..Ge~X) ...,."" 
AcmWASHt-X) OS 

I"",,, IAI_.) .,,, 
AX211C.n-) DONE 

rACKAOINO I EHD 

Solvent Lot No. 

ANA1.YSrS SIGNATURE:. ____________ _ DA'TE:. ______ _ 

SUPERVISOR'S SIGNATURE.: ___________ _ DA'TE:. ______ _ 



TCLP PREP LOG (METHOD 1311) SEMI-VOLATILE OHGANICS AND METALS 

ac BATCH # 

Sample 
10 

LOG 
ILink 

Hold 
Tlmo 

Pretest 1 Pretest 2 
pH Ph 

--- ------+--~--- r_-

-~r_-- ---t--

----~-- - -----f---+-----

-- --- I----~-

_ ~~ ------1-----------11__----- i 

---- -~~---+----- ~-----+---

--- - I------~f___- ~~t_~-_t_---

------ --~-~~-f----+---

Extr. 
Fluid 

Sample 
Wt_lal 

Initial 
Flltrole 

Total 
Volume 

DUE DATE: 

[.achlde Leach Delore 
DH lumbllna Fraction 

- --t--~~~-+-~~~~~---~~I 
--~-----~--~~~~~~~-~---~~~~-I 

- --~---~I--~--~~--~~~~--~--
--------- ~------f---+--------~ 

-- ----- --~--+-~---+-~---------I 

----- ------ -----+----+-------+----------1 
----------------~ ----~t_----_t_----------

--------- - -- ---~~---t_~~~____1I____,__~~~---~~~______1 

--------- -~------~----t_----_+_----------

--------- --~----- -, ---- -- - --- -------+-------+--------1---------------------
~-__I~---------------~~-_t-~--+~-~~---~~~~~~~I 

---+---~_+_----___+---_t_- ---+-~_t---~-----~--------i----+_----_+-----------I 

------__tf___---+__---_+------+----+-~--I~~--~--1I-~--+---+__---+__-'-----------

----~r_--__t~---+__--_+---___t--~_i-~---I----+-------+__----+----_+-----------1 

~~-~ ---~_t_---~+_~---t-~-~+_--I-----r__-----I----~----t----~-+---~-~-t--

-~---I-------~-----+----~----

!lET UP: I Start TIme: , 
I 

I'LTERING: Lob Tomp: ----------------- --------

lUPERVISOR- Tumbler RPM: 

EXTRACTION FLUID LO!!: _____ ~~_ Stop Tlmo: --------------

COMMENTS-



TCLP PREP LOG (METHOD 1311) VOLATILE ORGANICS (ZHE) 

QC BATCH ,;::;# ______ _ 

SAMPLE I LuG lCLP SAMPu: SAMP~ INITIAL I lOIAL , 

10 LINK HOLD DATE DUE DATE WGT FILTRATE VOL FRACnON 

I I 
I i 

I 

I 
I , 

I i 

I 
I I i 

! : 
I I 

I 
I 
; 

: I , , 
, 

I , , : 
! 

: I 

1 I 
, 

I 

. i 
, 

I , 

, 
: 

I . 

, , 

, 
: 

! 
, 

. 

SET UP: __________________________________ STARTnME: ______________________ ___ 

'LTERING: _________________ :--______ LAB TEMP: 

JPERV!SOR TUMBLER RPM: -------------------- ~-----------------

EXTRACnON FLUID LOT # ________________________ STOP nME: 

COMMENTS: 

See anatched 10g1ns and Spec sheets for special requirements and instructions. 

BDI811 - NJREDDELIV 
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PACE/NJ 
Figure 7.10 

LABORATORY CHRONICLE: G::'/MS DEPARTMENT 
SEMI·VOLA TILE ANALYSIS 

Page of 

Date: ____ lnslr .. ____ _ Cone Lot I 
GCColumn: Standard ppm No. 

Analyst: 

A-Type: 

Tune File: 

Seq. File: 

Method File: -----
ID File: 

CB File: - '" 

Reviewed BylDate: ______ _ 

Batch #5: 

--«.~--'--' 

. 
Standards Updated 

Date: ____ By:. ____ _ 

Solvent - Lot No. 
Tape.: _____ _ Inj._ul -

Data 

R Nam .. File ALS. Dil Time Comments 
" . 

.-. 
. . 

. . 
.. 

. 

-

- '-" .. 
.. 

! 

I -

I I I I I I 
R: Redo I P: Aroclor Search I + : Plus Search PACEINJ 811 f 

Lot 
Val 

-
-

+ 

P 

i 

, 1 



PACE/NJ 

Date: Instr. 
GC Column: 

Batch ,,: 

Water/Soil: 
A-Type: 

Tune File: 

Seq. File: 

Method File: 

10 File: 

CB File: 

R ~,N2 .iN:i~~ IJi.i':> •.•. 

LA8:0RATORY CHRONICLE: GC/MS DEPARTMENT 
VOLATILE ANAL YUIS 

Analyst: 

S_.rd" Upd.led: 

011.: 

By: 

Reviewed By: 

Date: 

Tape" Solvent 

LL:wIlWl .'. ",,:, .. ).' I .,:. . 1nfI111 .' III ALS' . ·········>011 i 

R: R:edo / M: .. / + Plus 

Page ___ 0' __ 

Lot No. 

.' ." 

> .22 '. + 

P~ICEJNJ 8119194 Rov. 1 

. ,----------------------------------------------.-----------------------------------------



PACEINJ 
Figure 7.11 

F 

LABORATORY CHP","JICLE: GC DEPARTMENT 
SEMI-'. ...JLA TILE ANALYSIS 

Date: Instr. ____ _ 

A-Type: 

Column: 

Col. Lot: 

CaUb File: 

Seq. File: 

. Method Fill!: 

10 File: 

Conflll. File: 

Analyst: 
DAU' ___ 1't Dulnat.· ., .................. -7'----' _____ _ 
Batch ts: 

Standards Updated 

Date: ____ By 

Tape#: _____ _ Inj._ ul 

Oat, File 

Standarr 

I 

inil. ALS 

Name Detee.1 Detee. 2 • mllg • 

Cone Lot 
, :1m No. 

o. 

I I 

Oil 

R: r .do I P: Aroc!or Search I + : Plus Search 

.. 

Cone Lot 
t I Stand, , ppm No. 

1 I 
I 

I 

'$= . 

. 

Solvent '\ - Lot No. 

I -

~~ .lImts 

I 

PACEI,.J 8/19194 Rev. 1 



PACj~/NJ 

Dale: Instr. 
GCCollumn: 

Balch ~I: 

Waler/:301l: 
A.Type: 

Tune File: 

Seq. File: 

Method File: 

10 File: 

CB File': 

L~~BORATORY CHRONICLE: GC DEPARTMENT 
VOLATILE ANALYSIS 

Analyst: 

St_rdll Updated: 

Date: 

By: 

Reviewed By: 

Dale: 

Tape' Solvent 

III .Alsl 

R: Ftedo I M: ....... M '''''''t'"'',,,,,un I + : Plus Search 

Page __ of __ 

Lot No. 

>« .. '., ..... 
............... . ..... 

PAClStJJ 111191114 R.v. 1 

--,--------------.------.--------------.-------------------------------------------------------------------



PACEINJ 
Figure 7.12 

R 

LABORATORY CHRONICLE: LC DEPARTMENT 

Page_of_ 

I 

Date: ____ Instr. ____ _ 

Analyst: 

A·Type: 

Seq, File: 

Method File: 

10 File: 

CB File: 
Reviewed BylDate: ______ _ 

Batchlb: 

Standards Updated 

I Date: ---- By:, ____ _ 

Tape#: _____ _ Inj. __ ul 

Data 

Name File ALS# 

Cone Lot 
Standard ppm No. 

, 

I LmN, I 

Oil Comments 

.-

R: Redo I P: Aroclor Search I + : Plus Search 
PACEINJ &f1e~4 Rev, 1 
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PACE/NJ 
Figure 7.13 

SAMPLE PREPARAnON LOG· METAut 

BATCH. ______________ __ ,-' MAnuX ______________ _ 

ICP Fu_ 'Mercury 

Sample ID initial Final Initial Final Initial Final 

lCS) Control I 
I/P8) Q ·1 

I/BS) Q -A1 

. . 
. ,' 

. 

.. " 

Matrix Spike and Duplicate Information 

Sample 10 

·1 

MS) A1 

(D) ·2 

Analyst : 

Date: 

HN03 Lot.: HN03 LOl': HN03Lo": 

HCI LOI': H202 Lot.: H2SO4 Lot.: 

H202 Lot.: HCILo": 

~-.- - KMn04 !.ot • : 

K2S208 Lot. : 

PACE/NJ • linIN REV. 1 



PACEiNj 
Figure 7.14 

Page __ _ 

MERCURY LABORATORY CHRONiCLE 

Sample ID Dilution Sample II,; Dilution pi :3 

1 I 24 

i-
25 

" 26 I 
5 27 • .. 28 v 

7 29 .-
8 30 

9 31 

10 . 
.'. 

11 , 

12 34 -
13 35 - - ,. ~ .. . 

- -- -. 
37 

, 
,. . -- -.. 

16 38 -" 
17 39 I 

,~. 

111 40 .-
19 41 

20 42 

21 43 

22 44 

Folder' : _________ _ Ba~"" •• : _________ _ 
Analyst: _________ _ Da ,_,_ 

Ca' Ion Standard Lot. : 

c. .. ."dtion Check Lot.: 

Stannous Chloride Lot. : 

Hydroxylamine Hydrochloride Lot. : _____________ _ 



PACE/NJ 
LABORATORY CHRONICLE - GFAA 

Oate:_/~_ 
Instrument FN I : _____ Analys!.,:;: _______ _ 

QC Batch (5): Matrix: ------------------
Calibration Standards Lot. : 

Calibration Check Standard Lot • : 

Element Position File 
1 __________ _ 

2 _________ _ 

3 _________ _ 

4 __________ _ 

5 ________________ -= 

P~S SAMPLE LOT. P~S SAMPLE OIL P~S SAMPLE OIL 

1 SXSOO 15 29 

2 SASTOS10 16 30 

3 STSTOS20 17 31 

4 SCSTOS40 18 32 

p "'" .... "",.."'" ." .... ::I ~LJ~IU~OU ,. .. .. 
6 CSFICV 20 34 

7 CBICB 21 35 I 
8 22 36 

9 23 37 

10 24 38 NH4H2P04 

11 25 39 NICN0313 

12 26 40 PSTSPKSOLN 

13 27 ALT H2SO4 5% 

14 28 

PACEINJ ·1123114 REV. 1 



pAcEiNj 

LAB CHRONICL~ • ICP 
page 01 __ _ 

Date: _______ _ Instrument: ______ _ Anetylt: _______ _ 

QC &etch Cs): __________ _ Matrtx: _______ _ 

Sequence FIJe: __________ _ 

Calibration Stanclllnl Lot" : _______ _ 

,...n ... -+i ...... r.:h.,-It I ftt. ! -_ ..... , •.. _ .. -... _-- -- - .. ---------
CRt LoU : ______ _ 

ICSA Lot": ______ _ 

ICSAB Lot': ______ _ 

pos C.6U'" .. "" ,." .. pos .a ..... r m. 10:,. pc .. A .... ' .. 1'111 ,., • 

-

PACEINJ • am,.. REV. 1 



Figure 7.15 
PACEINJ 

CHLORIDE 

·V.aatch: Method Ref: EPA 325.2, SW ..... I 12111 Page ot_ 

QC.aatch: Colorimetrlc:lAutomated Ferl Cyanide) Date: 

Verified: MDL: t.O mg/l Time: 

Instrument: MatrIx: Aqueous Analyst: 

Dilution Iteported Comments I 
Seq' ETC Job' Img/l mJI/I 

i~ 

-

-

.'-

Traceability 

lti1 Lit I: -------- ....... ' .. ..: ........ .. --.. -_ ..... ,------
ell" Re .... t 1:, ______ _ 



INSTRIKIIT 

Vet Chemlstn 

Spectrophotometer 

Carbon Anal yzer 

Infrared 
Spectrophometer 

pH Meter 

:onductlvlty Meter 

TurbIdIty Meter 

TurbIdity Meter 

Seta-Flnh Unit 

T ox Anal yzer 

Mercury Cold Vapor 
AtomIc AbsorptIon 
Spectrophotometer 

GraphIte Furnace 
Atenlc AbsorptIon 
Spectrophotometer 

MOOEl 

T.<hnlcon M II 
I., ,"I con GTPC 
(Auto Analyzers) 

Hach DR30CI0 

Oohrmann [,c~n 
(wi soil furr..c.) 

Ferkln ElI",r 1310 

orton SOl, 701 

'SI .32 

Hach j.,~ 

Hach X/R 

EROCO DIS,f 

Oohrmann DX20A 
Mlhublsht T~J-IO 

rt sher ",,-3 
Analyzer 

PerkIn E'lmer 5100 
wIth Z ..... n 
backgroulild 
cDrrect'l~ 

TABtE 8.1 ROUTINE IHSTRlJIEHT CAlIIlRATlON SUlMARl 

METIIJOS 

PhenolIcs - 420.2/9066 
Chlorl~ ·~.2/9251 
Cyanl~ "9012 
CyanIdE ClP 
Hltrate . _ 
NItrite - 3~3.2 
FluorIde - 4500-F-E 

COD - Hach 8000, 19791 

TOC - 415.1/9060 

Pb .Ieum 
Hydrocarbon - 418.1 

pH - 150.1/9040 

SpecIfIc Conductance 
120.1/9050 

TurbIdIty - 180.1 

Su 5.4 

Fla.h PoInt - 1020 

TOX - 9020 

CVM 
Hg - 245.1/1470,7.' 
USEPA CLP 

GFM 
As - 206.2/7060/ClP 
Se - 270.2/7740/ClP 
Tl - 279.2/7841/ClP 
Pb - 239.211421/ClP 
Cd - 213.2/1131 
Cr - 218,2/7191 
Sb - 204.2/1041 

ST_O RAllGE 

0.05 - 0.30 mg/l 
5.0 - 200 .g/L 
0.10 - 0.50 mg/l 

- 200 mg/L 
0.10 - 2.0 "gil 
0.05 - 1.0 "'!Ill 
0.10 - 2.0 "'!Ill 

10,~ 

10. 

0.5 - 40 m~/l 

4 - 10 unlh 

0.01 NKCL 
• 1413 """"'./em 

1.8 - t, .,TU 

5.0 - 150 "'!Ill 

27.2' C 

\.0 ug Cl 

0, J u~/l 

By Element (ug/l) 
o - 40 
o - 40 
o - 40 
o - 40 
0-6 
o - 12 
o - 50 

PROCEDIII£ 

5 IlOlnt callb. 
5 IlOlnt callb. 
5 IIolnt cal lb. 
5 IlOlnt callb. 
5 IlOlnt c.lIb. 
5 IlOlnt callb. 
5 ,,,,Int callb. 

5 IlIOlnt cal lb. 

SIngle poInt; 
5 pt verlf. 

5 poInt callb.; 
2 poInt verIfIcatIon 

3 p,,4~. r.altb. 

nt 

3 poInt ~allb. 
(l~onDl' !; 
3 polnc_"lIb. 

5 poInt callb. 

sIngle poInt 
p-Xylene 

Cal. check Std 

6, poInt callb.; 
callbra~lon check 

~I poInt cal lb.; 
"allbratlon check 

FlIIEQUENCl 

JH!r batch 

per batch 

per batch; 
per batch 

quarterly; 
per batch 

,o,r batch 

IlOr batch 

I,uarterl y; 

"er batch 

Il"'r batch 

'per batch 

per batch; 
1/8 pyrolysis 

[nlttal; Every 
10 .amples 

InItIal; Every 
10 samples 



TABlE IS. I COIITlNII:O 

IIISTlIIIIUT MODEL METHODS ST_O RAllGE PRC~ FREQIDC'I 

Metal! sonttn~ed 

ICP Atomtc Emtsston Jarrell A.h ICPAE 8y Element I09/l) 4 IlDtnt clltb.; Jnlttt.l; Every 

Spectrophotometer ICP-6IE Ag - 200.7/6010/ClP o - 0.2 caltbratton check I CI lOOOP Ie. 
ICP-61 Al - 200.7/6010/ClP o - 5.0 

A. - 200.7/6010/ClP o - 1.0 
8 - 200.7/6010 o - 1.0 
a. - 200.7/6010/ClP o - 2.0 
8e - 200.7/6010/ClP o - 0.2 
Ca - 200.7/6010/ClP o - 20 
Cd - 200.7/6010/ClP o - 0.2 
Co - 200.7/6010/ClP o - 0.4 
Cr - 200.7/6010/ClP o - 0.6 
Cu - 200.7/6010/ClP o - 0.6 
re - 2oo.7/6010/ClP o - 2.0 
Kg - 200.7/6010/ClP o - 20 
Hn - 200.7/6010/ClP o - 0.6 
Ho - 200.7/6010 o - 0.5 
Na - 2oo.7/6010/ClP o - 100 

'Nt - 200.7/6010/ClP o - 0.6 
K - 2oo.7/6010/ClP o - 20 
Pb - 200.7/6010/ClP o - 1.0 
Sb - 200.7/6010/ClP o - 1.0 
Se - 200.7/6010/ClP o - 2.0 
Sn - 200.7/6010 o - 2.0 
Sr - 200.7/6010 o - 1.0 
Tt - 200.7/6010 o - 1.0 
V - 200.7/6010/ClP o - 0.6 
In - 200.7/6010/ClP o - 1.0 

Organics 

Tncor 540 Purgeable Halocarbon" 8y Compoundl I09/l) 5 potnt caltb.; Intttal; After 

Ga. Chromatograph 601 0.50 - 2S cl,ltbratlon check 10 InjectIon. 
1.0 - 25 

Purgeabl. Halocarbon. 1.0 - 100 ulg/l 5 poInt caltb.; Intttal; After 
8010 cllltbraUon check 110 tnjectton. 

Purgeabl. A .... ttc. 1.0 - 100 ul9/l 5 potnt clltb.; lintttal; After 
60218020 cilltbratton check 110 tnjectton. 

Hewlett Packard 5890A Purgeable A .... ttcs 1.0 - 100 "gIL 5 potnt caltb.; :lntt.ta1: After 

Ga. Chromatograph 5880A 602/8020 cilltbratton check . 10 tnjectton. 

Organochlorine 8y Compound lug/ml) 5 potnt caltb.; Intttal; After 
Pesttctde./PC8. O.OOOS - 0,,20 cilltbratton check 10 tnjectton. 
608 0.0010 - 0,,40 

0.0050 - 2,,0 
0.010 - 4.11 
0.020 - 8.11 



Organic!; continued 

Hewlett Packard 
Ga. Chn.natogr.ph/ 
Ma.. S~ectrometer 

IIJOEl 

5995 
5995A 
59BB 
5970A 
5B90A 

TABlE IS. I COIITlIftJEO 

Organochlorine 
Pestlchles/PCBs 
BOBO 

Organophc,sphoru. 
Pe.tlclde,. - B140 

Chlorinated 
Herbicide .. - P' <0 

Organochllorlne 
Pe.tlcldt!S and PCBs 
USEPA ClI' 

Volatile", purge' trap 
~.'<E 

Volatiles, purge. tr.p 
B240 

Volatiles, heated 
purge • tr.p - B240 

Vol.tlles, purge' trap 
524.2 

Semhohtlles 
(extract.bles) - 62!, 

Semho ht 11 es 
(extractables) - B2l'0 

PCOO, PC:or, 
2,3,7,B··TCDD - B2BO 

Vaht'h!!, purge' trap 
USEPA C1.P 

STAllIINtO _ 

By Compound (ug/ml) 
0.005 - 0.20 
0.010 - 0.40 
0.050 - 2.0 
0.10 - 4.0 
0.20 - B.O 

By Compound (ug/ml) 
0.10 - 1.60 
0.05 - O.BO 
0.025 - 4.0 

By Compound (ug/ml) 
C )0 - 10 
0.10 - 2.0 

8y Coonpound (pg) 
5 - 80 
10 - 160 
50 - 800 
100, 200, 500 

4 - 200 ug/l 

20 - 200 ug/l 

,. 50 O9/l 

1 - 20 ugn 

8y Compound (09/ .. 1) 
10 - 160 
20 - 160 
80 - 160 

20 - 160 ug/ml 

20 - 500 ng 

500 - 1000 ng 

PRCICEDUIE 

5 IlOlnt call b.; 
caillbratlon check 

5 'point callb.; 
calibratIon rheck 

5 poInt call b.; 
calIbration check 

3 point callb; 
clillbration check 

5 point callb., 
,tlon check 

~ I .j. cal1b.; 
cllllbration check 

5 point callb., 
c"lIbratlon check 

5 point callb., 
c.,l1 brat I on check 

3/5 point callb.; 
calibratIon check 

5 point callb., 
calibratIon check 

5, poInt callb., 
calibration check 

5, point call b.; 
calibratIon check 

FREQUEICT 

Initial, After 
10 Injections 

Initial, After 
10 Injections 

Initial, After 
10 Injections 

Initial, h ry 
12 hour. 

Initial, Every 
12 hour. 

Initial, Every 
12 hour. 

Initial, Every 
12 hour. 

Initial, Every 
8 hours 

Initial, Every 
12 hour. 

Inltl.I, Every 
12 hour. 

Initial; Every 
12 hours 

Inltl.l, Every 
12 hour. 



IIISTRIlIENT 

Ilr.!I!.!!!s:S cont t nued 

HewleU Packard 
High P,!rformance 
liquid Chromatogra!,hy 

IIDDEl 

1090 
1090A 

TABlE 8.1 toIITlllllEo 

IlET1IIIS 

Semi-Volatiles 
(extractable.) - USE!'A CLP 

Polynuclear Aromatic 
Hydrocarbon. - 8310 

20 - 160 ng 

8y Ccoopound 
0.25 - 5 
0.5 - 10 
2.5 - 50 
5.0 - 100; or 

0.025 - 1.0' 
0.05 - 2.0 
0.25 - 10.01 
0.5 - 20.0 

PlOCElItIIE 

5 point cali b.; 
calibration check 

5 point calib.; 
calibration check 

fREQlEII:T 

Ini t 11 I; hery 
12 hour. 

Initial; Ooily 
verification 



Figure 10.1 

Operations Flow 

ClIent . 

i 
Project SeMela 

I * ~I F~T=-I SImple I· Mlnaglllllllt 

t t t t 
Sample Prep Conv..tlonall ,ala Sull c ontract 

• • 
GC GCIMS 

Data integration 

Report initiation Report ProductIon I 

I Project SeMela I Data Manigllllll'lt 

Copy Cent ... I I i Technical Rep 
to ClIent 

. 

ArcIMI 



Table n.t State Certification SUDUDary • September 1994 

State Aacpq/Ccrti0qtlop Type CcrtlOqtlgg 10 No. 

C. -!'Ilia Department Health Services/ 
H......rclous Waste F'~ of TestiDg 

Connecticut Department of Health Services/ 
Potable Water. Non·potable Water. Soils 

Kausas Departmeat of Health aDd EDvinmment/ 
Non-potable Water. Hazardous Waste 

Massachusetts Department of EDviromDeDtal Prrnctior./ 
Potable Water. Non·potable Water 

New Hampshire Department of Environmental Services/ 
NOD-potabie WaRt 

New Jersey Department of Environmeatal Protection/ 
Potable Water. Non·potable Water 

New York Department of Public Hc:aithi 
Potable Water. Non·potable Water. Hazardous Waste 

North Carolina Department of the Environment/ 
Non·potable Water 

Oklahoma Departmeat of Environmental Quality / 
Non·potable Water 

Penmylvania Departme' r Environmental Resources/ 
Potable Water 

South Carolina Department of Health ~ Environmental Control/ 
Non·potable Water. Solid and Hazardo~ Waste 

Tennessee Department of Health and Environment/ 
Potable Water 

Utah Department of Health/ 
Potable Water, Non.potable Water, f 'dous Waste 

Vuginia Department of General Servi, 
Potable Water 

W!SCODs;n Department of Natural Resources/ 
Non.potable Water 

List of Actual Certified Teils/parameters Available Upon Reque' 

1814 

PH-OSll 

El48, El122 

M·NJ136 

202693-E 

12941" 

326 

8703 

68·323 

94002 

02915 

E·91 

00113 

999464070 

" The I' 3P 1D will beeoI.r. #12OOS : 1 is current as of this document's approval date. 



Figure lS.1 

ETC 

ROUTINE CC "CnVE ACT _OG 

Batch 1I ____ Analysis, __ _ _Matrix, ____________ _ 

Preparation by:, ______ _ 

Ana d by: ______ _ -_ .. _-----------
Data Reviewer: _________________ _ 

PATE I ISSUE/RESOLUTION, 

I ----+-----------------.--------~ .. -~ 

• 
I 



I 

I 

.. ETC 
INVESTIGATION/CORRECTION LOG 

Log.: 
nA D.,...mt nat",· 
""'~ 1'1 ....... ,. .. __ ..... 

Originator: Date: _______ _ 

Requested by: ETC_ CUen,- 0Iher _____ ReaoIution required by (date): _____ _ 

Sample Information (Complete only H umplllpecHic): 
Company: 
Contact: Phone;.l: (,--~ ____ Fax: 

ETC SImple": 
Client 10 .. : 
Loglink' 

Yes No CIrde One d by Date 

CNent to be contIIcted? 
Corrected report(s) to be issued? MaiUFedEx 
Letter to be issues? MaiUFax 

Other: 

Oescnptlon: 

'---' .. ti~ ~_~-... ____ C_A ____ M_kt_9 _____ P_M ____ O_P_S_(s_p_ec_ify_D_ep_t)_: ___ I5:e_' Q_iQ..;fsi._'¥~i::~;~~ 
Investigation: ,~ ., ------- ----------_._'-...,-

(Attach pertinent documentation) 

Performed by: Date: 

QA Review/Notification 0' ginator: 
Name: Date: 

__ NoAclio· 

___ Simple "-""ective Action 
Des~on~: ________________________________________________ _ 

__ Complex COlTective Action 
Des~tion~: ________________________________________________ ___ 

__________________ D!!!!!: 

Completed by: _-.-~""":'--_._-_._--Oate: 
(Includes - documentalion, implementation, training and verifICation) 
Attach an necessary 1I0cumenlltion prior to reluming to CA. 
Verified by Area Supervisor: Date: 

Monitored by QA: Date: 


	Final Comprehensive Quality Assurance Manuals RCRA Facility Investigation, Naval Base Charleston SC - Page Changes, Rev. 1 (30 Jul 1996)
	Table of Contents
	Introduction, Program Objectives and Statement of Policy
	References
	Quality Assurance Reports to Management
	Corrective Action
	Assessment of Precision, Accuracy, Completeness, Representativeness, and Comparability
	Preventive Maintenance
	Performance Evaluations and System Audits
	Internal Quality Controls
	Data Reduction, Validation and Reporting
	Analytical Procedures
	Calibration Procedures and Frequency
	Sample Custody
	Sampling Procedures
	Quality Assurance Objectives


